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PREFACE 

TO THB 

THIRD EDITION 



The whole book ha43 been carefully revised and a 
considerable amount of new matter added, the number 
of pa^es being sixteen more than in the Second 
Edition. 

The new features of most importance are the 
fuller account now given of Retinoscopy, the descrip- 
tion of Diseases of the Orbit in a separate Chapter 
(Chapter XIX), and the introduction of woodcuts 
illustrating Eetinoscopy, alterations in the Visual 
Field in various diseases, and the changes in the 
permanent incisor teeth characteristic of hereditary 
syphilis. 

I am indebted to Mr. P. W. Mablow for much^ 
assistance in seeing the book through the press. 

January, 1884. 



PREFACE 



TO THB 



FIRST EDITION 



The aim of this little book is to supply students 
with tbe information they most need on diseases of 
the eye during their hospital course. It was appa- 
rent from the beginning that the task would be a 
difficult one, all the more as several excellent manuals, 
covering nearly the same ground, are already before 
the public. That not one of them singly appeared 
exactly to cover the ground most important for the 
first beginner in clinical ophthalmology encouraged 
me to attempt the present work. 

The scope of the work has precluded frequent 
reference to authors, those named being chiefly such 
as have made recent additions to our knowledge in 
this country. I am greatly indebted to Dr Gowers, 
Dr Barlow, and other friends for much information, 
and for many valuable suggestions. My best, thanks 
are due to Mr A. D. Davidson for his kind assistance 
in reading the sheets for the press. 

WiMPOLB Stbeet; 
October, 1879. 
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PAST I 

MEANS OF DIAGNOSIS 



The following abbreviations will be used in this 
work : 



T. Tension of the eyeball. 

£. Einmetropia. 

M. Myopia. 

H. Hypermetropia. 

m. H. Manifest hypermetro- 
pia. 

1. H. Latent hypermetropia. 

Pr. Presbyopia. 

As. Astigmatism. 

A. Accommodatimi. 

V. Acuteness o£<|flsion. 

p. Punctum proximum or near 
point. 



// 



r. Punctnm remotum or far 

point, 
p. 1. Perception of light. 
P. PupiL 

Sign for a foot. 
Sign for an Inch, 
m. Metre, 
cm. Centimetre, 
mm. Millimetre. 
D. Dioptre, the unit in the 
metrical system of mea- 
suring lenses. 
y. s. Yellow spot of the retina. 



CHAPTEE I 



OPTICAL OUTLINES. 



1. Eays of light are deviated or refracted when 
tbey pass from one transparent medium, e.g, air, into 
another of different density, e.g. water or glass. 

2. If the deviation in passing from vacuum into 
air be represented by the number 1, that for crown 
glass (of which ordinary lenses are made) is 15, and 
for rock crystal ("pebble" of opticians) 1*66. Each 
of these numbers is the " refractive index " of the 
substance. Every ray is refracted except tiie one 
which i&Us perpendicularly to the surface (P\g. 1 oT) 




3. In passing from a leas into a more refracting 
medium the deviation is always towards the perpen- 
dicular to the refracting surface ; in passing from a 
more into a less refracting medium it is always, 
and to the same extent, 
away from the perpen- 
dicular (Fig. 1 b), i.e. 
the angle x in the Fi- 
gure =: the angle y. 

i. Hence, if the sides 
of the medium (Fig. 1 
m) be parallel, the rays 
ou emerging (b') are re- 
stored to their original 
direction (6), and i£ the 
medium be thin very 
nearly to their original 

5. But if, as in a prigm, the sides of m form an 
angle (Fig. 2 a) the angles of incidence and emerg^ce 
(a and y), still being equa,l, 6' must aljp fann an angle 




Fio. S. — Refhiction by a prism. 

with b. The angle a is the "refracting angle" or 
edge of the prism ; the opposite side is the " base." 
The figure shows that light is always deviated to- 
wards the base. Crown glass prisma cause a devia- 
tion frepresented by the angle d) equal to about 
iaJf the refracting angle oi the ^irLaui. Tta reto- 
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iive direction of the rB.yB is sot changed hj a prism ; 
if para,llel or divergeat before incidence thej are 
parallel or similarly divergent after emei^ence 
(Kg. 3.). 




Fie. 3. — Apparent diaplacetnent of object bj a prism. 

6. Every object BcemB to lie, or ie " projected," in 
the direction of the raya at they enter the eye; oh 
(Fig. 3), Been by an eye at a' or h', seems to be at ob', 
where it would be it tne rays 

a'b' had undergone no de- 
Tiation. 

7. Forvery thin j)ri«Bs the 
deviation (a and ^, Fig. 4) 
remains the same for varying 
angles of incidence. For thin 
lenget this is expressed by 
saying that the angle d. Fig. 
6, is the same for the rays 
aa', bb', and cc', incident a' 
different angles, but at the 
same distance /Tom the axis. 

8. An ordinary lens is a 

segment of a sphere (plano-convex or plano-concave) , 
or of two spheres whose centres are joined by the 
axis of the lens (bicouTex or biconcave). 

9. A lens is regarded as formed of an infinite 
number of minute priemH, each witll a lvfi.eT:en.\. xft- 
fradJE^ eagJe. Fig. 6 shows two such eVftmeTata oVw. 




Fig. 4. — Eefraction the 
(■me for difFerent Rngles 
of incidence. 
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conrei lens, in which the angle (a) of the prist 
the edge of the lens is lai^r than the ai^le 




of the prism nearer the axis. Hence, of the 
parallel rays (a and 6) a will (eee § 5) be n 
refracted thanb, 
the rajB will, k 
emei^nce convc 
and meet at/. ] 
7 shows the coi 
spondiiig facts 
a concave lens, 
which parallel r 
are made divei^ 
10. The only 
one paaeing throi 
the centre of each ( 
face ( compare § 
which is the prina 
a™ (■», Fig. 8). 
condary axes are r 
(such as t. ax) em 
ing and emei^ng 
points on the lens 
rallel.to each otl 
and henco (see § 
not a.\\*Te4. Hi ^1 
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tioD ; all T&jB which pass through the central point 
of the lens are secondary 
axes (except the principal 
azia). 

11. The principal focua (f, 
Fig. 10) of a lena is the point 
to whioh lajs parallel before 
inddenoe (aa) converge after 
refaction, the deviation of 
each laj varfing directly 
with iti distance from the' 
prindpal axis (Fig. 6). 

But tbU u odIj approximately troe. Id an ordinary lent 
the rays (a. Fig. 9) which tiavene the margin are diipropor- 
tianallj refracted, and meet sooner than tbe rays (£) which He 
neaier the uia ; and the reault it, not one focQi bnt, a nnmber 




Fio. 8. — Aiei of a lent. 



Fia. 9. — Spherical aberration, 
of focL ThU " tpherical aberration " increaisB with the Bjie of 
Chs leni. In tbe eye it it, to a great extent, removed by tbe 
irii, which prevent! the li^bt from pauiag tbroogh tbe mar- 
ginal parts of the crystalline lens. 

If parallel rays are incident from the aide to> 
wards/ (Fig. 10) they will be focussed at f, at the 
same distance from the lens as /; hence every lens 
has two principal foci— anterior and posterior. 

12. The path of a ray passing from one point to 
another is ttie same, whatever its direction ; the path 
of the ray 66' (Fig. 10) is the same, whether it '^a 
from ef to t^f, or ia tbe opposite direction. 
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13. From § 7 it follows that in Fig. 10 the angle 
a and a' are equal, and hence the ray b, diver^ 
from ef, will not meet the axis at/, but at e'/ 



Fio. 10.— Foci of A convei lent. 

c/ and c" /' are conjugate jjomia, and each ia th 
conjugate f ocas of the other. The angle a or a' n 
majning the same, then if cf be further from the len 
e' f will approach it. A raj- (c) converging to the axi 
will be focusBfld at c"f", because a"^ a ; no real poin 
conjugate to o"/'' exists ; but if the ray start froi 
c"f it will, on taking the direction c, appear to com 
from vf, which is the virtual foeut of e" f (aee § 6). 
14. Concave lenses have only virtual foci. I 
Fig. 11, a, parallel to the axis, is made divei^ent («e 




Fig. 7), its virtual focus being at/; similarly efl 
tbe virtual conjugate focus of the point emittin 
the ray 6, 

15, In equally biconvex or biconcave lenses c 
crown glass the principal focus is at the centre c 
curvature of either surface of the lena. 

16, Images. — The image formed by a lena consist 
of foci, each of which correBponda to a goint on th 
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object. Given the foci of the boundary points of aa 
ot^ect, we have the poBition and size of its image. 
In Fig. 12 the ohject a b lies beyond the focus /. 



¥is. 12. — Real inverted image format! by a cou»ei lent. 

From, the terminal point a take two rays a and a', the 
Conner a secondary axis, and therefore unrefracted, 
tbe latter parallel to the principal axis, and therefore 
^UDf; after refraction tnrough the principal focus y. 
These two rays (and all others which pass through 
the lens frona the point a) will meet at a, the con- 
jugate focus of a. Similarly tbe focus of the poinc 
b is found, and the real inverted conjugate image of 
a 6 is formed at a b. Tbe relative sizes of a b and 
A B vai; as tbeir distances from tbe lens. 

If a 6 be 80 far off that its rays are virtually 
parallel on reaching the lens, its im^ a b will be 
aty, and very small. If a 6 be at / its rays will he 
parallel after refraction (§ II and 12] , and no image 
he formed. If a 6 lie between / (pif) and the lens, 
the rays will diverge after refraction, and again no 
image be formed (see Fig. 10, o"/'). 

But in the two last cases a virtual image is seen 
by an eye so placed as to receive the rays. In Fig, 13 
two rays from a take after refraction the course 
shown by a and u', virtually meeting at a {see Pig. 
10, vf) i and an observer at x will see at a b a virtutS, 
minified, erect image of a b. 

The enlargement (in Fig. 13) is greater the nearer 
ab ia tof, and greatest when it is at/. But, as a b 
has no real existence, its apparent size -^aiieB ■m& 
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the known, or estimated, distance of the surface 
against which it is projected. A uniform distance 




FlO. 13. — Virtnftl erect image formed by 



of projection of about 12'' (30 cm.) is tuken in com- 
paring the magnifjing power of different lenses. 

When a 6 ifl at / (Fig. 13) we shall find on trial 
that the image a.b can be seen well onlj b; bringing 
the eye close up to the lens. At a greater distance 
only part of the object will be seen, and this part will 
be lees brightly lighted, facts of importance m direct 
ophthahnoscopic examination (p. 52). Thus in Fig. 14 



an observer placed anywhere between the lens and 
X, receiving rays from every part of ab, will see the 
whole ima^. But if he withdraw to y, his eye will 
receive rays only from the central part of a b, and 
will therefore not see the ends of the object. 

It is easily shown by similar constructions that 
the imageg formed by concave letiseg are always 
virtual, erect, and diminished, whatever the distance 
of the object (Fig. 16). (Compare Pig. 11). 
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17. The size of the image (whether real or virtual) 
varies with (1) the focal length of the lens, and (2) 
the distance ot the object from the principal focus. 




Fia. IS. — Image formed hj a concave lent. 

(1) The shorter the focus of the lena, the ^^reater 
is its effect or the " stronger " it is ; the refradive 
power of a lent varies inversely as id focal length. 

(2) For a convex lens, the image (whether real or 
Tirtnal) is larger (i.e. the effect greater) the nearer 
the object is to the principal focus (whether within 
or beyond it). 

For a concave lens the image is smaller (i.e. the 
effect greater) the further 
the objeetis from the leas 
(whether within or beyond 
tfaefocui). 

18. Prianu, — Any object 
viewed through a prism 
seema dintlaced towards the 
edge of the prism, and to a 
degree which varies directly 
as the size of the refracting 
angle m 5 and 6). The 
eye is directed towards the 
position which the object 
now seems to take, and this 
fact may be utilised for se- 
veral purposes : — 1. To lessen 
the convergence of the visual 
lines without removing the 
object further from the eyes. 
In Fig. 16 the ejea, a and h, 




Fio. 16.— Effect of prism ■ 
in leBBoning coTivwg, 
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are looking at the object (oh) with a convergence of 
the visual lines represented by the angleu. If prisms 
be now added with their edges towards the temples 
they deflect the light, so that it enters the e;es under 
the smaller angle fi, as if it had come from (ob'), and 
towards this point the ejes will be directed, though 
the object still remains at ob. The same effect is given 
by a single prism of twice the strength before one 
eye, though the actual movement is then limited to 
the eye in question. If spectacle lenses be placed so 
that the visual lines do not pass through their centres 
they act as prisms, though the strength of the pris- 
matic action varies with the power of the lens and the 
amount of this " decentration " (see § 9, Figs. 6 and 




7). In Fig. 17 the visual lines pass outside the 
centres of the convex lenses (a) and inside those of 
the concave lenses (b). Each pair therefore acts as 
aprism with its edge outwards. — 2. To remove double 
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vision caused by slight degrees of strabismus. The 
prism so alters the direction of the rajs as to com- 

Ensate for the abnormal direction of the yisual line. 
Fig. 18, B is directed towards a instead o£ towards 
ob, and two imagi^s of ob are seen (see Chap. XXI). 
The prism (p) deflects the rays to y, the yellow 
spot, and single, binocular vision is the result. — 3. 
To teat the strength of the ocular muscles. In Fig. 19 
the prism at first causes diplopia by displacing the 
rays from the yellow spot (j) of the eye (r) (Ohap. 
XXI). By a compensating 
rotation of the eye (cornea) 
outwards, shown in the 
Fig. by the change of the 
tiansverse axis from 1 to 
2, y is brought inwards to 
the sitoation of m, the 
images are fused and sin- 
gle vision restored ; the 
effect of the prism is over- 
eome by the action of the 
external rectus. This " fu- 
non power " of the several 
pairs of muscles may be 
ffinressed by the strongest 
{HMm that each pair can 
overcome. The fusion 
power of the two external. 
recti ia represented by a 
prigm of about 8° ; that of 
the two internals by 25° to 35° or more ; that of the 
superior and inferior recti, acting against each other, 
by only about 3°, — 4. Feigned blindneee of one eye 
may often be exposed by means of tlie diplopia 
(unexpected by the patient) produced by a prism. 
The prism should be stronger than can be overcome 
by any effort, e.g. B° or 10 , base upwards or down- 
wards. The patient is often best thrown off his 
guard by holding the prism before the sound eye. 
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If he noT exclaims that he sees double lie must of 
course he seeing with both eyes. 

19. Sefraciion of the eye. — The eye presents three re- 
fracting surfaces : — the front of the cornea," the front 
of the lens, and tbe front of the vitreous ; and in tfae 
normally formed or emm^opic eye, with the accom- 
modatioa relaxed, the principal focus (§ 11) of these 



Fib. 20. — Tisaal angle and retiniil image. Ob, object j «, visaal 
angle i «, nodal point where tlie aiial raja cross; d, dii- 
tonce from h to the retina. The position of tbe retina is 
ahown bj the three carved lines at tbe rigbt-hand end, 
H. being repreaented bj the line QeiireBt to, and M. bj the 
one liirthest from h, whilst the middle thin line ihows the 



oombined dioptric media falls exactly upon the layer 
of rods and cooes of tbe retina, t.e. the eye in a state 
of accommodatiTe rest is adapted for parallel rays. 
The point at which the secondary axial rays (see 
§ 10, Fig. 8) cross, the "posterior nodal point" (n. 
Fig. 20) lies, in the normally formed eye, at 15 mm. 
in front of the yellow spot of the retina, and very 
nearly coincides with the posterior pole of tbe crys- 
talline lens. Tbe angle included between the lines 
joining n with tbe extremities of the object {ob) is 
the vitual angle (p). If the distance {d), from n to 
the retina, remain the same, the size of any image 

* The posterior surface of tbe cornea being parallel with 
tbe anterior, causes no deriation; and tbe aqueous has tbe 
aanie refractive power as the coroea. Hence the refractive 
effect of the cornea and aqueous is tbe same as if the corneal 
tissue extended from the front of the cornea to the front of tlie 
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{Im.) on the retina will depend on the size of the 
angle t7, and this again on the size and distance of 
oh. But if the distance (d) alters, the size of the 
image (Jm) is altered without any change in v. 
Now the length of d varies with the length of 
the posterior segment of the eye; it is greater in 
myopia (M.) and less in hypermetropia (H.) ; 
and hence the retinal image of an object at a 
giyen distance is as the Fig. shows larger in myopia 
and smaller in hypermetropia than in the normidly 
farmed eye. The length of d also varies with the 
poditiim of n, and this is influenced by the positions 
and curvatures of the several refractive surfaces, n 
is advanced very slightly by the increased convexity 
of the lens during accommodation, but much more 
so if the same change of refraction is induced by a 
convex lens held in front of the cornea : hence convex 
lenses by lengthening d, enlarge the retinal images. 
Concave lenses put n further back, and, by thus 
shortening d, lessen the images. If the lens, which 
corrects any optical error of the eye, be placed at the 
" anterior focus " of the eye,* 13 mm., or half an 
inch, in front of the cornea, n moves to its normal 
distance (15 mm.) from the retina, and the images 
are therefore reduced or enlarged to the same size as 
in the emmetropic eye. 

G^ie length of the visual cuds, a line drawn from 
the yellow spot to the cornea in the direction of the 
object looked at, is about 23 mm. The centre of ro- 
tation of the eye is rather behind the centre of this 
axis, and 6 mm. behind the back of the lens. The 
^ocal length of the cornea is 31 mm., and that of the 
ci ■'stalline lens varies from 43 mm. with accommo- 
daticn relaxed, to 33 mm. during strong accommo- 
dation. 

• The anterior focus in the point where rays, which were 
parallel in the vitreous, are f ocussed in front of the cornea. 
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The optical conditions of clear sight are as follows : 

(1) The image must be formed exactly on the 
retina, i.e. the retina must lie exactly at the focus of 
the dioptric media for the object looked at. (2) 
The image must be formed at the centre of the 
yellow spot (Chap. II, § 11). (3) The image must 
have a certain size, and this is expressed by the size 
of the corresponding visual angle (t?. Fig. 20) ; with 
average light v must be equal to at least five minutes 
(-Y^th of a degree) in order that the form of the 
image may be perceived ; an object subtending any 
smaller angle (down to about one minute) is still 
visible, though only as a point of light. — Influence of 
the pupil. — Other things being equal the larger the 
pupil the worse is the sight, the clearness of the 
images being lessened by the spherical aberration 
caused by the marginal part of the lens (Fig. 9). For 
the same reason troublesome distortion of the images 
is often caused by the operation of iridectomy. 

The smaller the pupil the less is the spherical aherration 
(p. 6), and, cat, par., the better the V. Also the smaller 
the pupil the less is the accommodation needed for near 
vision. If the pupil be so small as to subtend an angle 
(" angle of divergence ") of not more than 5 minutes with any 
point on the object, the latter will be clearly seen without effort 
of accommodation at its full distance D. (p. 32). By calcula- 
tion it appears that if the pupil had a diameter = '66 mm. it 
would subtend an angle of divergence of 5 minutes at about 
•5 m. (18") ; t. e. with a pupil of '66 mm. the finest point should 
be clearly seen (with strong light) at 18" without any accom- 
modation. This may be successfully demonstrated by looking- 
through a hole of the above size in a thiu card held as close as 
possible to the eye. 

Numeration of spectacle lenses. — Some system of 
numbering is required which shall indicate the refrac- 
tive power of the lenses used for spectacles. Two 
systems are current. — In the first system, which was 
till lately universal, the unit of strength is a strong 
lens of 1" focal length. As all the lenses used are 
weaker than this, their relative sXren^tVi^ q.^tl be 
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expressed only by using fractions. Thus, a lens of 
2" focus being half as strong as the unit (§ 17, 1), 
is expressed as i ; a lens of 10" focus is -j>^ ; of 20" 
focus ^^5 ; and so on. The objections are, that frac- 
tions are inconvenient in practice ; that the intervals 
between the successive numbers are very unequal ; 
and that the length of the inch is not the same in 
all countries, so that a glass of the same number 
bas not quite the same focal length when made by 
the Paris, English, and German inches respectively.* 
—In the second system, which is fast displacing the 
old one, the metrical scale is used, and the unit 
is a weak lens of 1 metre (100 cm.) focal length, 
and is known as a dioptre (D) ; the lenses differ 
by equal refractive intervals. A lens twice as 
strong as the unit, with a focal length of half a 
metre (50 cm.), is 2 dioptres (2 D), a lens of ten times 
the strength, or one tenth of a metre focus (10 cm.), 
is 10 D, and so on. The weakest lenses are '25, '5, 
and '75 D, and numbers differing by '5 or '25 D are 
also introduced between the whole numbers. A slight 
inconvenience of the metrical dioptric system is that 
the number of the lens does not express its iocal 
length. This, however, is obtained by dividing 100 by 
the number of the lens in D ; thus the focal length 
of 4 D=^^=25 cm. If it is desired to convert one 
system into the other, this can be done, provided that 
we know what inch was used in making the lens 
whose equivalent is required in D. The metre is 
equal to about S7" French and 39" English or 
German ; a lens of 36'' French (No. 36 or ^g old scale), 
or of 40" English or German (No. 40 or ^), is very 
nearly the equivalent of 1 D. A lens of 6" French 
(1=.^^) will therefore be equal to 6 D ; a lens of 18" 
French (iV=5^ff)=2 D, &c. ; a lens of 4 D=j*;=^, 
1. e. a lens of 9" French, &c. 

• 1" English = 25-3 mm., 1" French = 27* mm., 1" k\i&\.T:\«i.w 
= 26'Bujw,, 1 FruBsiaD =« 26'1 lu.m. 
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The foUowiDg lenses are used for spectacles, an^ 
are, therefore, necessary in a complete set of tria. 
glasses. The first column gives the number in D 
the second the focal length in centimetres, the thirc 
the approximate numbers on the French inch scale 
the denominator of each fraction showing the f oca 
length in French inches. In some cases there are nc 
equivalent lenses made on the inch system. — Ini thit 
table, and throughout the book, convex lenses an 
indicated, according to custom, by the + sign ; con- 
cave lenses by the — sign. 



OPTICAL OUTLIKE8 



17 



1. 

Ko. in D. 

+ (Convex) 

or - (Concave). 



0-25 . 
0-5 . 
075 

1- . 
1-25. 
r5 . 
175. 

2- , 
2-25. 
2-5 . 
275 

3- , 
3-5 
4" , 
4-5 
5- 
5-5 
6- 

7- 

8- , 

9- 
lo- 
ll- 
12- 
13- 
14- 
15- 
If)- 
18- 
20- 



2. 

Focal Length in 
cm. 



.400 ... 
.200 ... 
.133 ... 
.100 ... 
. 80 ... 
. 66.., 
, 57... 
. 50... 
. 44... 
. 40... 
. 36... 
. 33... 
. 28 ... 
. 25.. 
. 22.. 
. 20.. 
. 18.., 
. 16.. 
. 14.. 
. 12-5 
. 11 
. 10 
. 9 
. 8-3 
. 7-7 
. 7 
. 6-7 
. 6-2 
. 65 
. 5 



8. 

No. and Focal 

Length in 

Paris inches. 



■is 

•iV 

■i 
■i 
•I 



h 
i 
h 



h 
i 



\ 
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CHAPTER II 

EXTERNAL EXAMINATION OF THE EYE 

(1.) To detect irregularity of the corneal surface ; 
whilst the patient follows with his eyes some object, 
^'9' the uplifted finger, moved slowly in different 
<jirections, watch the reflection of the window from 
fte cornea; it will be suddenly broken by any 
irregularity, such as an abrasion or ulcer. 

(2.) To estimate the tension of the eyeball (T.) ; the 
patient looks steadily down, and gently closes the eye- 
Ms ; the observer then makes light pressure on the 
globe through the upper lid, alternately with a finger 
of each hand, as in trying for fluctuation, but much 
^ore delicately. The finger-tips are placed very near 
together, and as far back over the sclerotic as pos- 
sible. The pressure must be gentle, and be directed 
Vertically downwards, not backwards. It is best for 
^ach observer to keep to one pair of fingers, not to 
^e the index at one time and the middle finger at 
another. Patient and observer should always be in 
the same relative position, and it is best for both 
^ stand and face one another. Always compare 
^e tension of the two eyes. Be sure that the eye 
^oes not roll upwards during examination, for if 
^liis occur a wrong estimate of the tension may be 
formed. Some test both eyes at once with two 
^gers of each hand. Normal tension is expressed 
}j T. n. The degrees of increase and decrease are 
indicated by the -h or — sign, followed by the figure 
^> 2, or 3. Thus T. -h 1 means decided increase ; 
?+2, greater increase, but sclerotic can at\W. \ift 
^dented/ T, -/-S, eye verj hard, cannot be mdent^^ 
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by moderate pressure; T. — 1— 2— 3 indicate sue 
cessive degrees of lowered tension. A note of in 
terrogation (T.?+or?— ) for doubtful cases, an 
T. n. for the normal, give nine degrees, which ma 
be usefully distinguished. Equally good observei 
often differ in regard to the minor changes of ter 
sion. Apart from variations in delicacy of touc 
it is to be remembered that eyes deeply set in ti 
orbits are more difficult to test, and that T. in a fe 
cases really does change at short intervals, e. < 
within half an hour. Increased rigidity of tt 
sclerotic, which occurs naturally in old age an 
sometimes from disease, alters the apparent tensioi 
though the internal pressure may be normal or eve 
too low. When a blind eve contains bone it fee 
like wood covered with washleather. 

(3.) The mobility of the eyeball may be impairc 
in any or every direction, and in any degree. Cob 
monly only one eye is affected. First, to test tl 
lateral and vertical movements, direct the patient wit 
both eyes open to look successively towards, or folio 
a pencil or finger moved in each of, the four direction 
up, down, right and left; next, to test the coi 
vergence power he looks at the object held vertical] 
in the middle line, rather below the horizontal, an 
gradually approached from 2' to about 6". In eac 
position we must notice both eyes ; thus, when tl 
patient looks to his right we have to note the ou 
ward movement of his right and the inward mov 
ment of his left. The fixed marks for the inward at 
outward movements are the inner and outer cantl 
and as the apparent range of movement judged : 
this way varies a little in different people, the co 
responding movements of the two eyes should alwa; 
be compared. In looking strongly outwards the co 
neal margin does not in all persons quite reach tl 
outer canthus, but it always reaches the inner canthi 
during inward rotation. In children and stup 
people the movements are oiteu i«i^(i\iN^ simply fro 
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inattention. In very myopic eyes the movements 
are somewhat defective in all directions. The ver- 
tical movements are best shown by noting the posi- 
tion of the cornea in relation to the border of the 
lower lid ; the border of the upper lid is less trust- 
worthy, since there may be some ptosis or other 
cause of inequality between the two sides. 

(4.) Squint or strabismus exists, if the visual 
axes are not both directed to the same object. A 
squint may be the result either of over-action, or of 
weakness or paralysis, of a muscle. The internal 
recti by excessive contraction often cause convergent 
squint ; most other forms of strabismus result from 
actual defect of nervous or muscular power. 

When a squint is well marked there is no difficulty 
in identifying the squinting eye as the one which is 
niisdirected when an object is held up to the patient's 
attention : in most cases the patient always squints 
with the same eye, but a few persons can squint with 
either vnAiRerQuiXj (jcdternating squint). Nor is there 
often any doubt as to whether the squint is internal 
(convergent) or external (divergent), i.e. whether 
the axis of the squinting eye crosses that of its 
fellow between the patient and the object he looks 
at, or crosses it beyond this object, or even posi- 
tively diverges from it ; upward or downward squint, 
though less common, is almost as evident. But 
to prove beyond doubt which is the squinting eye, 
direct the patient to look at a pencil held up in the 
midHle line at about 18" from his face, and with a 
card or piece of ground glass cover the apparently 
sound, or " working " eye ; the squinting eye will at 
once move so as to look at, or " fix," the pencil, 
proving that it had previously been misdirected. If 
the sound eye be watched behind the screen it will 
be seen to squint as soon as the affected eye " fixes '* 
the object; this is known as the secondary squint^ 
and its direction is the same as that oi tide ot\^\iv^ 
or prima^ s£uM. Thus, if the primaTy sqvxml \a 



22 EXTERNAL EXAMINATION OF THE EYE 

convergent, the secondary will also be convergent. 
In squint from overaction, or from mere disuse of 
one muscle, the secondary and primary deviations are 
equal, but in paralytic squint the secondary often ex- 
ceeds the primary. If the squinting eye retains 
full range of movement, i. e. moves in companionship 
with its fellow in all directions, the squint is termed 
concomitant, in contradistinction to paralytic ; hence 
in every case of squint it is necessary to test the mo- 
bility of the eyes. It is also important to note 
whether the squint is constant or only occasional 
(^periodic) .^ 

(5.) Diplopia {double sight) is almost always a result 
of squint, but the most troublesome diplopia is often 
caused by a deviation too slight to be perceptible. 
Diplopia caused by squint is of course binocular, and 
disappears when one eye is covered. Uniocular di- 
plopia (double sight with one eye), however, often 
occurs in commencing cataract, and has been de- 
scribed in some cases of cerebral tumour. In the 
former it has a physical cause in the crystalline lens 
{see Cataract) ; in the latter it must depend upon 
some cerebral change. 

To find out what defect of movement is causing 
binocular diplopia, darken the room, and ask the 
patient to follow with his eyes a lighted candle, held 
about & from him, moved successively into different 

* It is necessary to be aware that an apparent squint, 
either external or internal, is sometimes met with. The optic 
axis of the eye passes from a point rather to the inner side ot the 
y. 8. through the centre of the cornea, and forms a small angle 
(" angle a") with the visual axis, the line which joins the y. s. 
to the object looked at and commonly cuts the cornea rather 
within its centre. As we judge of the apparent direction of a 
person's eyes by the centres of his cornesB («. e, by the optic 
axes), a slight apparent outward squint will be produced if the 
angle a be (as in many hypermetropic eyes) larger than usual, 
and an apparent convergent squint if, as in myopia, it be 
smaller. Apparent squint is always slight, and the screen test 
described in the text gives a negative lesult. 
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positions, and to describe the relative places of the 
double images in each position. Ascertain which of 
the two images belongs to each eye by placing before 
one eye a strongly coloured glass, or by covering one 
eye and asking which image disappears. In many 
cases the image formed in the squinting eye (the 
'' false " image) is less bright or distinct, and this 
difference gives a valuable means of distinguishing 
the sound from the affected eye ; but the patient 
does not always notice such a difference between the 
two images, and it may then be difficult to be sure 
which eye is at fault. The patient's replies should 
be recorded on such a diagram as that shown at Fig. 
114 ; the radii may of course be increased for inter- 
mediate positions. The false image is marked by 
the dotted line, the true one by the unbroken line. 
We have thus a graphic representation of the candle 
as it appears to the patient, and can deduce from the 
apparent position of the false image what movements 
of the corresponding eye are at fault, and, conse- 
quently, which muscle or muscles are defective. It 
is essential that the patient should not move his head 
during the examination, and that he remain through- 
out at the same distance from the candle. Eemember 
that, in the extreme lateral movements, the nose in- 
terferes, and eclipses one image. When the double 
images are very wide apart the patient sometimes 
fails to notice the false image. 

For the diagnosis of a case of diplopia it is often 
sufficient to ask in which directions the double sight 
is most troublesome, and how the images appear in 
respect to height, lateral separation, and apparent 
distance from the patient (Chap. XXI). 

(6.) Protrusion (proptosis) and enlargement of the 
eye. — Unequal prominence of the two eyes is best 
ascertained by seating the patient in a chair, standing 
behind him, and comparing the summits of the two 
comesB with each other, and with the bridge ol >3cL'ft 
nose, or the line of the eyebrows. Tlie apipeot^Aieft ol 
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prominence or recession, as seen from the front, de- 
pends very much on the quantity of sclerotic ex- 
posed ; thus, slight ptosis gives a sunken appearance 
to the eyes, and in slight cases of Graves's disease 
the proptosis seems to increase when the upper lids 
are spasmodically raised. It is to be remembered 
that real prominence of the eye may depend on en- 
largement of the eyeball (myopia, staphyloma, intra- 
ocular tumour), as well as on its protrusion, and that 
if only one eye be myopic, the appearance will be un- 
sym metrical. Decided proptosis may follow tenotomy 
or paralysis of one or more ocular muscles. In hy- 
per met ropia, in which the eyeball is too short, and in 
the rare cases of paralysis of the cervical sympathetic, 
the eye often looks sunken. 

(7.) Information derived from the blood-vessels 
visible on the surface, of the eyeball, — ^Three systems of 
vessels have to be considered in disease ; they are, 
however, usually too small to be seen to perfection in 
health. (1) The vessels proper to the conjunctiva 
(posterior conjunctival vessels), in which it is not im- 
portant to distinguish between arteries and veins 
(Fig. 21, Post. Conj., Bind Fig. 22). (2) The anterior 
ciliary vessels, lying in the subconjunctival tissue, and 
which, by their perforating branches, supply the 
sclerotic, iris, and ciliary body, and receive blood 
from Schlemm's canal and the ciliary body, the per- 
forating branches of the arteries (Fig. 21 a) are seen 
in health as several comparatively large tortuous 
vessels which stop short about -^y" or J" from the 
corneal margin (Fig. 23) ; their episcleral non-per- 
foratiog branches are invisible in health, but so 
numerous as to form, when distended, a pink zone 
of fine, nearly straight, very closely-set vessels round 
the cornea (Fig. 21 a and Fig. 24) (" ciliary conges- 
tion," " circum-comeal zone," see Iritis and Diseases 
of Cornea) ; the perforating veins are very small, but 
more numerous than the perforating arteries (Fig. 
^JrJ, and their episcleral twigs form a closely-meshed 
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etwork (THg. 25), (8) The veasels proper to the 
lai^in of the cornea and immediately adjacent zone 
t conjunctiva (^anterior eonjvnctival vegseli, and their 
mpplestiu on the corneal border, Fig. 21 1 and Fig. 48); 




IS. 21.— TeiBeli of the front of the eyeball, e.tn. Cili>rj 

miucle. Ch. Choroid. Scl. Sclerotic. V.V. Vena vorti* 
cow. I. Marina! loop-plexue of cornea. Ami. and Potl. 
ConJ. Anterior and posterior coDJnncUial Teuela. Ant. 
Cil. A. and V. Anurior ciliarj arteriea and veini. (Simpli- 
fied and altered from Leber.) 

J these numeroua minute branchea, which are off- 
hoots of the anterior ciliarj resseU, Systems 1 and 2 
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Fia. 22.— ConjoQrti™! congestion fentfortftnent of the pi»*' 
tarior conjnnctival arteries and vsios. (After Onthrie.) 




Fis. 28. — Congestion of the perforating bmncliei of the an- 
terior ciliary arteries. (Dalrympt«.) The dusky spots at 
the seats of perfarationate often seen id dsrlc-complsiioned 
persona. 




"'^ipn^ 



Fia 24. — "Ciliary congestion ' Fio. 23. — Congestaonof an- 

(engorgeinent of episcleral terior ciliary veins (epi- 

fm^ of anterior ciliary sr- scleral venous plexas). 

terieg). CA/terDalrymplB.) l,Mw« ftaii^m^U^ 
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•peaking generally, congestion composed of tor- 
us, bright- red (brick-red) vessels (System 1) mov- 

with the conjunctiva when it is slid over the 
be, and least intense just around the cornea 
g. 22), indicates a pure conjunctivitis (ophthal- 
i), and will usually be accompanied by muco- 
rulent or purulent discharge. (2) A zone of pink 
tgestion surrounding the cornea, and formed by 
all, straight, parallel vessels, closely set, radiating 
m the cornea, and not moving with the conjunc- 
a (anterior ciliary arterial twigs. Fig. 24), points 
irritation or inflammation of the cornea, or iris. 
more scanty zone of dark or dusky colour (Fig. 
), which, when severe, is finely reticulated (epi- 
ml venous plexus) , often points to glaucoma, but 
y accompany other diseases, especially in old 
)ple. Congestion in the same region, more deeply 
ted, and of a peculiar lilac tint, especially if un- 
lal in different parts of the zone, shows cyclitis or 
ip scleritis. (3) Congestion in the same zone, 
I also composed of small vessels, but superficially 
ced, bright red, and often encroaching a little on 

cornea {anterior conjunctival vessels and loojp 
cus ofco'tnea, Fig. 48), shows a tendency to irritable 

often superficial corneal inflammation. Local- 
l or fasciculated congestion generally points to 
fctenular disease (Figs. 41 and 42). Although 
he severe forms of all acute diseases of the front 
he eye these types of congestion are usually mixed 
. but imperfectly distinguishable, much informa- 
i may often be derived from attention to the 
ling forms described. 

8.) Note the colour of the iris, and compare it with 
t of the fellow eye. In some persons the irides, 
lOugh healthy, are of different colours, one blue 
grey, the other brown or greenish; and some- 
es one iris shows large patches of lighter or 
ker colour than its fellow (piebald). "But \l\Jaft 
of an inQamed eje looks greenish 'while ita leWcyw 
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is blue we sbould suspect iritis ; and if the iris of a 
defective eye be different from its fellow some morbid 
cbanges sbould be suspected (Cbap. VIII). 

(9.) The pupils are to be examined as to (1) 
equality, (2) size in ordinary ligbt, (3) mobility, (4) 
sbape. Tbe pupils are often large and inactive, and 
sometimes oval, in amaurotic patients, in glaucoma, 
and in paralysis of the circular fibres of the iris (sup- 
plied by the third nerve). They may be too large 
but quite active in myopia and in conditions of de- 
fective nerve-tone. Wide dilatations of one or both 
pupils, with dimness of sight of a few days' dura- 
tion, and without ophthalmoscopic signs of disease, 
is usually traceable to atropine or belladonna, used 
by accident or design, causing paralysis of accommo- 
dation. When very small the pupil is seldom quite 
round. 

The centre of the pupil usually lies a little to the 
nasal side of the corneal centre.* The pupils should 
be round and, when equally lighted, equal in size. 
When one eye is shaded its pupil should dilate con- 
siderably, and on exposure contract quickly to its 
former size (" direct re/lex action '*) : during this trial 
the other pupil will act, but to a much less extent 
(" indirect reflex action"). The pupils contract when 
the gaze is directed to a near object (say 6" distant). 
I.e. during accommodation and convergence, and dilate 
in looking at a distant object ; but the range of this 
" associated action" is much less than that of the reflex 
action. The pupil dilates when painful impressions 
are made on the sensory nerves of the skin, e.y. by 
the faradaic brush or by pricking with a pin. The 
pupils may be motionless to light and shade from 
iritic adhesions (p. 116) or from atrophy of the iris 
in glaucoma or other local disease ; such conditions 
should be carefully noted or excluded. Reflex action 

* This natural eccentricity varies much both in degree and 
exact position in different persons. (Compare Irregular Astig- 
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)st when the eyes are blind from disease of tlie 
c nerves or retinae ; if only one eye be blind the 
ct action of its pupil will be lost, but (unless 
*e be disease of its third nerve also) the indirect 
on will be much greater than in health. When 
eye is blind its pupil is often rather larger than 
other. Reflex action may also be lost without 
affection of sight, and without loss of associated 
m (Chap. XXin). 

he dilatation effected by atropine is often less in 
than in young people. Permanent inequality of 
ils without disease is rare, unless the two eyes 
jr widely in refraction (Chap. XX); but temporary 
l;ation of one pupil is not uncommon. When 
active pupils are suddenly exposed after being 
led they often oscillate for a few seconds befpre 
ing, and finally remain a little larger than at 
first moment of exposure. Considerable differ- 
s, both in range and rapidity of action of the 
Is, are compatible with health ; in general, how- 
, the pupils become smaller and lose both in range 
rapidity with advancing years. Marked inac- 
y, with small size, should excite suspicion of 
a.1 or cerebral disease. The pupils are smaller 
never the iris is congested, whether this be a 
3ly local condition (e. g. in abrasion of cornea), 
•rm part of a more general congestion, as in typhus 
r* and in plethoric states, or be caused by venous 
ruction, as in mitral regurgitation and bron- 
IS. They are large in anaemia, and in cases where 
systemic arteries are badly filled, such as aortic 
fficiency,t and during rigors. 
.0.) The field of vision is the entire surface from 

The small pupil of typlius and the frequently large pupil 
pboid are ascribed by Murcbison to tbe differences in tbe 
ilarity of tbe iris (as a part of tbe wbole eyeball) in tbe 
iiseases. ' Continued Fevers/ 541. 

See an article on " Tbe Indications aflforded by the Yvx^WJ' 
lical Examiner/ March 2, 1879. 
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which, at a given distance, light reaches the re 
the eye heing sfatiooary (Fig. 26). If each pi 
the field is equidistant from the part of the 
to which it corresponds, the field will be 
spherical, with its inner or concave surface to 
the eye ; it may, however, be projected on to 
surface, and fur many clinical purposes this is 
cient. For roughly testing the field, e. 9. in a c 
chronic glaucoma, or of atrophy of optic nerve, 
hemianopsia, the following is generally en 
Place the patient with his back to the windoi 
him cover one eye, and look steadily at the cet 
your face or nose at a distance of 18" or 2*. 
hold up jour hands with the fingers spread OD 
plane with your face, and ascertain the gre&to 
tance from the eenti^l point at which they are " 




in various directions — up, down, in, out, aii( 
gona.lly. It is essential that the patient shouli 

■ Strictly " the percipient part of the retina." 
seems establiahed thikt the moat peripheral toae of the n 
not seiuitive to light. (LMkdoh.) 
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lily at the face, and not allow his eye to wander 
the moriog fingers. 

more exact method is to make patient gaze, 
one eye closed, at a white mark (the " fixation 
") on a large black board at a distance of 12" 
", and to luore a piece of white chalk set in 
^ black handle from various parts of the peri- 
towards the fixation spot, until the patient 
ma that he sees eomething white. If a mark 
deontbe board at each of about eight such peri- 
points, a line joining them will give with fair 




T.— Field of vision of riglit eye as projected bj the patient 
I the inner aurface of a hemisphere, the pole of which 
mu the object of regard. T, t*mpocal, N. naaal aide. 
, bonadar; tor white, b, for bln^ x, for red, Qitoi ^kgiii. 
ijMidolt.^ 
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accuracy the boundary of the visual field if it be not 
larger than 46° in any direction; but beyond that 
angle the object, if on a flat surface, will be much too 
far from the eye to make the test accurate {see 
Fig. 26. A true map, unless the field be much con- 
tracted, can be made only by means of an instru- 
ment, the perimeter, which consists essentially of an 
arc marked in degrees, and moveable around a 
central pivot on which the patient fixes his gaze. 
Thus taken the field covers a somewhat oval portion 
of the hemisphere, the smaller end being upwardq 
and inwards (Fig. 27). From the fixation point it 
extends 90° or more in the outward direction, but 
only about 65° or rather less inwards, upwards, and 
downwards. 

(12.) Testing the acuteness of sight. — 3j acuteness 
of sight (V. or S.) is meant the power of distin- 
guishing/orm, and, as commonly used, the term refers 
only to the centre of the visual field, the peripheral 
parts of the retina having a very imperfect power 
of distinguishing form and size. Y. varies consider- 
ably in different persons whose eyes are normal. It 
is said to diminish somewhat in old age, without 
disease of the eyes (Donders). The standard taken 
as normal is the power of distinguishing square 
letters that subtend a visual angle of 5 minutes 
(Fig. 20), the limbs of which are of uniform thick- 
ness, each limb subtending an angle of 1 minute 
(Snellen's Test Types). Eays forming so small an 
angle are very nearly parallel, and may be considered 
as coming from an object at an infinite distance. 
The types are made of various sizes, each being num- 
bered according to the distance (in feet or metres), 
at which it subtends a visual angle of 5 minutes. 
Thus, No. XX subtends this angle at 20' (= No. 6 
at 6 m.). No. X at 10' (= No. 3 at 3 m.). No. 11 at 
2' (= No. '6 at '6 m.). Numerically, acuteness of 
vision is expressed by a fraction, of which the de- 
nominator is the number of the type D, and the 
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amerator the greatest distance (d) at which it can 
3 read, V=| ; if No. 6 is read at 6 m. 5= J or 1, 
e. V is normal; if only No. 18 can be read at 

m. |j=xV » ^^ ^^^7 ^^ *'^®^ B= A- -^^y distance 
reater than about 3 m. may be selected for this test, 
e. No. 3 read at 3 m., or No. 5 at 6 m., generally 
low the same acuteness as 6 read at 6 m. But at 
istances less than 3 m. the accommodation comes 
ito play» and the illumination is often brighter, 
ence No. 1 at 1 m. (4-) does not practically show 
le same state of sight as 6 at 6 m. (^). It is, 
lerefore, best to record the fractions unreduced so 
lat the distance at which the test was used may be 
ttown. For testing near vision, Snellen's types are 
lought by many to be practically inferior to those 
I Jaeger and others, in which the letters have the 
►rm and proportions found in ordinary type. (See 
ppendix.) If V. be very bad (less than /^^ or ■^), 

may be expressed accurately enough by noting 
le distance at which the outspread fingers can 
3 counted when exposed to a good light and 
^inst a dark background. Below this point we 
bn still distinguish good from bad, or uncertain, 
jrception of light and shade (p, I.), by alternately 
[posing and shading the eye with the hand, without 
inching the face. 

(13.) Accommodation (A.) is tested clinically by 
leasuring the nearest point (punctum proximum, 
.) at which the smallest readable type (Snellen's '6 
r. Jaeger's 1) can be clearly seen. The region of 
ocommodation is the space in which it is available 
nee Presbyopia). The amplitude, power, or range of A. 
a expressed in terms of the convex lens, whose focal 
length is = the distance from the cornea* to j?., this 
being the lens which adapts V. in an eye without 
A., from the farthest point of distinct vision {punciutu 
fmotumy r.)top.: thus in Fig. 28 let p, be at 10 cm. ; 

• Strictly from apoiot about J" in front of the coxneii, «viit^ 
^^ ghgs cannot be placed upon the eyeball. 
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if A. be then relaxed, i. e. the eye be adapte 
mrallel niys, the rajs from p. will be focuBe 
C. F., behind the retina ; but V. will again be 




FiQ-. 28. — Accommadation represented by 



at 10 cm. if a lena, I, of 10 cm. focua (= 10 I 
p. 15) be held close to the cornea ; because raT§ 
that point will be made parallel before enterin 
eye (§g 11 and 12), and will therefore be focuBSf 
toe retina. 

The convergence of the visual axes upon a po! 
an; given distance is always naturally associated 
accommodation for the same distance. The two i 
tions can, however, be partially dissociated to i 
gree which varies with age and in different pen 
i. e. the accommodation can be either relaxed a 
or increased a little, without changing any ^ 
position of the visual asea ; this independent po 
is known as the relative accommodation, 

(14.) The apparent «ize of an object depend 
the first place, on the size of its retinal image 
this, as already shown (§ 19, p. 13), depends iipo 
the size of the visual angle, and (h) the diatan 
the retina from the nodal point. It is clear tht 
Fig. 20 a smaller object placed nearer to the ej« 
larger one placed further off might subtend the i 
angle as ob, and therefore have a retinal image o 
same size. There are, however, other factors co 
buting to our estimate of the size of objects, i 
daily contrast of size and shade, estimatioi 
distance, and effort of accummodation. 
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A white object on a black ground looks larger thaa 
a black object of tbe same size on a white ground. 
The further off an object ie judged to be, the larger 
doea it look. The greater the accommodative effort 
used, whatever may be the distance of the object, the 
smaller does it appear ; thus, patients whose ejes are 
partly under theinflaence of atropine, and presbyopic 
persons whose glasses are too weak, cumplain that 
QWi objects if looked at intently for a ehort time be- 
come miich emaJler; whilst when one eye ia under the 
action of esE^rine (causing spaam of the accommoda- 
tion) objects appear larger than if held at the same 
distance from the other eye. Prisms with their bases 
tottarda the temples aeem to diminish objects aeen 
through them by neceaaitating exceasive convergence 
olthe eyes (the converae of Fig. 16). 

(15.) Colour perception ia beat examined by testing 
tbe power of discriminating between various colours 
without naming them. The best teat-objecta are 
1 series of skeins of coloured wool, or, for pocket 
Me, smaller strips of coloured paper, or coloured 
AnfFa. A colour-blind person will expose his defect 
Vplitcing together or "confusing" as similar, certain 
wlonre, usually mixed tints, which to the normal eye 
appear quite different. The set of wools now in 
commoQ use was Introduced by Professor Holmgren, 
of Upsala* (see Appendix). Acquired colour- 
blindness (from atrophy of the optic nerves) may 
cA«ii be detected quite well by asking the names, if 
tbe patient has been well trained in colours. But 
in GODgenital colour-blindness the " confusion teat," 
without naming the colours, is far aafer ; because, 
Qthe first place, such persona often learn to distin- 
^h correctly between many common coloured 
objects by difierences of »hade {i. e. differences in the 
quantity of white light which they reflect), and hence 
<■■&; escape detection unless tested with a large series 
of different coIoutb iu many shades, some of which, 
• • J>e Js CicitS dee CouIourB,' &c., 18T7. 
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containiiig equal quantities of white, will look exa 
alike ; and secondLj, thotigli such persons often 
the names for colours freely, the words do not to t 
convey the same meaning as to those with noi 
colour-sense, and hopeless confusion results froi 
examination so made. For details see Chapter 
and Appendix. 

(16.) The uses of prisms have been explaine< 
p. 9. 
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CHAPTER in 

MIKJLTION OF THE EYE BT ARTIFICIAL LIGHT 

IS includes (1) examination by focal or oblique 
; (2) examination by the ophthalmoscope. 

) In using focal, oblique, or laierdl iUuminatian 
nterior parts of the eye are examined with the 
of a lamp concentrated by a convex lens. The 
od is used to detect or examine opacities of the 
a, changes in the appearance of the iris, altera- 
in the outline and area of the pupil from iritis, 
•pacities of the lens. Such an examination is to 
ade by routine in every case before using the 
lalmoscope. We require a somewhat darkened 
, a convex lens of two or three inches focal 
li (one of the large ophthalmoscopic lenses) , and 
i;ht, naked lamp-flame. 

3 patient is seated with his face towards the 
which is at about 2' distance. The lens, held 
len the finger and thumb, is used like a burning- 
being placed at about its own focal length from 
atient's cornea and in the line of the light, so 
throw a bright pencil of light on the front of 
fe at an angle with the observer's line of sight, 
all the superficial media and structures of the 
an be successively examined under strong illu- 
bion, the distance of the lens being varied a little, 
ding as its focus is required to fall on the cornea, 
ris, or the anterior or posterior surface of the 
illine lens (Fig. 29). By varying the position 
e light and of the patient's eye, making lam\oot 
.OW22, and to each side, we can examme a\\ "j'wc^^ 
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oF tbe comeal surface, of the iris, of tlie pupillary 
area (i.e. the anterior capsule of the leue), and of th^ 
lens-sabstance. If the li^bt be thrown at a very 
acute an^Le on the cornea or lens* 
opacities iire much more visible 
than if it fall almost perpendicu— 
larlj. By habitually magnifying- 
tbe ilLumiutited parts by a seconS. 
lens held in the other band, mucli 
additional information can be 
p.ined. 

For complete exploration of all 
parts of the crystolline lens the 
pupil must be dilated with atro- 
]iiue, but careful ezamination 
without atropine will generally 
enable us to de- 
tect opacities ly- 
ing in or neai 
the aiis of the 
even if 
deeply seated. 
In examining 
the posterior 
pole of the lens 
the light must 
be thrown al- 
f 10. 29.— Focal illamiiiatioQ. most perpen- 

dicularly into 
the pupil, and tbe observer must place bis eye as 
nearly in the same direction as is possible without 
intercepting the incident light. Opacities of the 
cornea and anterior layers of the lens appear whitish, 
deep opacities in the lens, especially in old people, 
look yellowish, by focal light. Tumours, large opa- 
cities in the vitreous, and retinal detachments may 
be seen by this method if they lie close behind the 
Jens. Minute foreign bodies in tbe cornea will often 
be seen hjfoca.] light wben mvi«\j\ft,\)wa».wai!«>(eied 
^ h&z^ epithelium, in dajUg^it. 
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(2.) Oj>hthalmo8copic Examination 

be ophthalmoscope enables us to see the parts of 
eye behind the crystalline lens, by making the 
rver's eye virtually the source of illumination 
the observed eye. — Rays of light entering the 
I in a given direction are partly reflected back 
le choroid and retina, and on emerging from the 
I take the same or very nearly the same course 
they had on entering (p. 6, § 12). Hence the 
)i the observer if so placed as to receive these 
ning rays must also be so placed as to cut off the 
ing rays ; as, therefore, no light can enter in the 
sary direction, none can return to the observer's 
This is why the pupil is usually black. 
)ugh with a large pupil, especially in a hyper- 
>pic or myopic eye, the observer receives some 
e returning rays (because he does not intercept 
le entering light), and in this way sees the pupil 
fiery red instead of black, still for any useful 
ination the observer's eye must, as already 
d, be in the central path of the entering (and 
ging) rays. — This end is gained by looking 
igh a small hole in a mirror, by which light is 
;ted into the patient's pupil, and this perforated 
3r is the ophthalmoscope. There are two ways 
eing the deep parts of the eyeball by its means. 
The indirect method of examination, by which a 
, real, inverted image of the fundus, somewhat 
lified, is formed in the air between the patient 
the observer. 

le following simple experiment will show how 
is effected : — Take two convex lenses of about 
)cal length each; hold one in the left hand, 
bout 2" from this print ; take the other in 
right hand, and, moving your head a few inches 
, hold the second lens at about its focal length in 
i of ihe&rst; jon will then see an mveit©9L\rcia%^ 
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of the print Slightly magnified, a. Obaerre that ii 
order to see this image clearly you have to mak< 
&u effort, and that you cannot see both the image o 
the print and the print itself, clearly at the sami 
moment; this ia because the eye of the observer (pbt 
Fig. 30) cannot be adjusted for the image (itri) ant 
the more distant object (ob) at the same time. Thi 
fundus of the eye seen on this priucipte is magnifie< 



Fia. 30.— ob is the object, a. The first lem. I. The secon 
lens. int. The magiiified inverted image of ob viewed b 
the ohMrver, ob*. 

about five diameters, if the eye be normal. Tb 
image is larger in h and smaikr in h. b. Notic 
that if the observer's head be moved slightly froo 
side to side, the image will appear to move in tb 
opposite direction. 

B. The direct method of examination by vrhich (ei 
cept when the eye is myopic) a Tirtual, erect im^ 
is seen, more magnified than in the former methoi 
and situated behind the patient's eye. 

The conditions are the same as those imder whic: 
a magnified image of any object ia seen through . 
convex lens (Fig. 13), as iu the following experiment 
— Hold a convex lens of, aay 3" focal length, at an, 
distance from this page not great«r than 3", an< 
place jouT eje close to the Icilb. The ^rint will b 
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magnified and seen in its true position, t. e. " erect." 
a. The enlargement will be more tlie greater the 
distance of the lena from the page up to 3" (§§ 16 
and 17, p. 7). If the distance be further increased 
the print will not be seen clearly. The image is a 
" virtual " one, because it is the image which would 
be formed if the rays which enter the eye in a diverg- 
ing direction, could be prolonged backwards until 
theymetbeliindthelens(Figa.l3and33). 6. If the 
lena be placed just at its focal length from the paper 
tbe image will bf< geen clearly only if the accommoda- 
tion be completely relaxed, e. If it be nearer to the 
page, more or lesy accommodation must be used, or 
elu the observer must withdraw his head further 
from the leus. d. If, keeping the lens quite still, the 
observer withdraw his head, the field of view will be 
lessened (Fig. 14) whilst tibe image will appear to 
increase in size (without really doing so), and these 
cianges will be greater the nearer the lens is to its 
focal distance from the paper ; if it be almost exactly 
at its principal focal distance, onlv a veiy small part 
of the print will be seen when the Lead is withdrawn, 
«. If the head be moved a little from side to side the 
im^e will appear to move in the same direction. 

The emmetropic eye, with the accommodation fully 
relaxed, is adjusted for distant objects, i, e. parallel 
njB, and receives a clear image of such objects on 
the layer of rods and conea of the retina (p, 12). — 
A. clear image of the/untJus of the eye,i. e. the retina, 
optic disc, and choroid, can be obtained in such an 
«j« (sa in the experiment just described, where the 
^■tance of the lens from the paper was equal to or 
W than its focal length) on condition that the eyes, 
l«th of patient and observer, be adjusted for infinite 
^wtance, t. e. for parallel rays ; in other words, that 
tl» accommodation of both be relaxed. The fundus 
n Been is ma^^nified about 20 diameters. 
In order to iite the ophthalmoscope* it ia ttaX 



• for choice of instrameutt see Appendix 
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necessary to learn to manage the mirror and light. 
(1) Seat the patient in a darkened room and place a 
lamp with a large, steady, naked flame on a level with 
his eyes, a few inches from his head, and about in a 
line with his ear. The lamp may be on either side, 
but is usually placed on his left, and it is better to 
keep to the same side until practice has given steadi- 
ness to the various combined movements which are 
necessary. (2) Sit down in front of the patient with 
his face fronting your own, feature to feature. It is 
most convenient for the observer's face to be a little 
higher than that of the patient. (3) Take the 
mirror of the ophthalmoscope (without any lent 
behind, and without the large lens) in your left banc 
for examining the patient's left eye (and vice verse 
for his right eye), hold it, mirror towards the patient 
close to your own eye, and with the sight-hole place( 
so that (with your other eye closed) you see th< 
patient through it. Now rotate the mirror slightl; 
towards the lamp until the light reflected from th 
flame is thrown into the patient's pupil, and opei 
your other eye. (4) You will so far have see: 
nothing except the front of the patient's eye, unles 
atropine have been used, for he will have looked a 
the centre of the mirror, and his pupil, strongly ooi 
tracted, will look either black or very dull red. (5 
Now tell him to look steadily a little to one side, int 
vacancy, or at an object on the other side of the roon 
The pupil will now become red — bright fiery red if i 
be rather large ; a duller red if it be small or th 
patient's complexion be dark. In one position, when th 
eye under examination looks a little inwards, the re 
will change to a yellowish or whitish colour, and th: 
indicates the position of the optic disc. (6) Lear 
to keep the light steadily on the pupil, during slo 
movements backwards and forwards and from si<3 
to side (taking care that the patient keeps his eye a 
the time in the same position, and does not folio 
the movementa of the rnVriot^ \ t\i^ t^«t of steadinei 
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will be that the pupil remains of a good red colour 
in all positions. Up to this point the examination 
may be made without atropine ; and so far only a 
uniform red glare will have been seen, no details of 
the fundus being visible, unless the patient be either 
mjopic or considerably hypermetropic. 

In order to see the details of the fundus it is best 
to begin by learning the Indirect Method (Fig. 31), 
for, though rather less easy, it is more generally 
useful than the direct. 

Take the mirror without any lens behind it in one 
hand,* and one of the large convex " objective " lenses 
corresponding to Z in Fig. 30 in the other. Always, 
if possible, have the pupil dilated with atropine, for 
by this means you learn to see the fundus much 
more quickly and easily. In examining the patient's 
right eye apply the mirror with your right hand to 
your right eye, holding the lens in your left hand ; 
it is best to reverse everything for his left eye, but 
the position of the light need not be changed. The 
hand which carries the lens should be steadied by 
resting the little or ring finger against the patient's 
brow or temple. 

We usually begin by looking for the optic disc, 
which is one of the most important and easily seen 
parts. As the disc lies to the nasal side of the pos- 
terior pole of the eye, the cornea must be rotated a 
little inwards, i. e. the back of the eye outwards, in 
order to bring the disc opposite the pupil, when the 
observer is immediately in front; the right eye, e. gr., 
must be directed to the observer's right ear, or to 
the uplifted little finger of his mirror-hand. The 
patient must turn his eye, not his head, in the re- 
quired direction. The lens should be held about 

• But many learn to see the image more quickly and easily 
by placing a convex lens of 4 D. behind the mirror. If the 
observer wears glasses for reading he should wear them, or put 
a lens of the same strength behind the mirror, for the vii^vs^cXt 
examination. 
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2" — 3", and the observer's eye be about 15", from the 
patient's eye ; the image of the fundus being formed 
in the air 2" or 3" in front of the lens will thus bo 
situated about 10" from the observer. 

The bright red glare (from the choroid) will be 
obvious enough ; but most beginners find some diffi- 
culty in avoiding the reflection of the mirror from 
the patient's cornea, and in adjusting the accommo- 
dation and the distance of the head, so as to see the 
image dearly. The head must be slowly moved a 
little further from or nearer to the patient, and at 
the same time an attempt made to adjust the eyes 
(both being kept open) for a point between the ob- 
server and the lens. As a rule the disc and retinal 
vessels are seen clearly at the first sitting. 

The optic disc — ending of the optic nerve in the 
eye above the lamina cribrosa, optic papilla (Figs. 32 
and 84) — is round, well defined, much lighter in 
colour uian the fiery red of the surrounding fundus, 
and numerous blood-vessels are seen to radiate from 
its centre, chiefly upwards and downwards. As soon 
as the disc can be easily seen the student must pass 
on to the study of the most important details of this 
part itself, and of the other parts of the fundus. Some 
of these will be described here and others in the 
chapters on the Diseases of the Choroid and Eetina, 
and on the Errors of Eefraction. 

The colour of the disc, as a whole, is greyish pink 
with an admixture of yellow. It is nearly circular, 
but seldom perfectly so, being often apparently oval 
or slightly irregular. Two diflferently coloured parts 
are noticeable — a central patch, whiter than the rest, 
and into which most of the blood-vessels dip ; and a 
surrounding part of pink or greyish pink. In many 
eyes, especially in old persons, we distinguish a third 
part, a narrow boundary line of lighter colour, which 
represents the border of the sclerotic (scleral rini^. 
(Kg. 32.) The blood-vessels consist of 8eYeTa\ W%^ 
tnmks and a. varying number of small tmga \ ^^ 
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large trunks emerge from the central white pan 
the disc, and often bifurcate once or twice on 
area ; the small twigs may emerge separately fi 
Tarious parts of the disc, or form branches of 
large trunks. 

Variations. — The colour of the disc appears p 
or darker according to the colour of the surround 
choroid, the brightness of the light used, and 

Satient's age and state of health. A curved lin< 
ark pigment often bounds a part of the circum 
euce of the disc (Fig. 34) and has no patholog 
meaning. The central white patch varies greatly 
size, position and distinctness ; it may be so smaL 
hardly to be perceptible, or very large ; may sh 
o£E gradually or be abruptly defined ; may be ceni 
or eccentric ; when large it generally shows a gre) 
stippling or mottling. (Fig. 34.) ^This centeu wl 
patch represents a hollow, the jphygiolbgical cup oi 
(compare Figs. 34 and 35), left by the nerve-nbref 
they radiate out from the centre of the disc towa 
the retina, like the tentacles of an open sea-anemo 
and through it the chief blood-vessels pass on tl 
way between the nerve and the retina. This depi 
sion is generally shaped like a funnel or a din 
with gradually sloping sides (Fig. 35); but so: 
times the sides are steep, or even over-hanging ; 
other eyes it is wide, shallow, and enlarged towa 
the outer side of the disc. The physiological pi 
whiter than the rest of the disc, because the grey 
pink nerve-fibres are absent at this part, and we 
therefore see down to the opaque, white, fibr 
tissue which, under the name of lamina cribri 
forms the floor of the whole disc (Fig. 35). ' 
stippled appearance often noticed in the pit is cau 
by the holes in this lamina, through which 
bundles of nerve-fibres pass on their way to 
retina ; the holes appear darker because filled 
non-meduUated nerve-fibres, which reflect but li 
li^ht. 
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The other parts of the fundus. — The groundwork ib 
of a bright fiery red (the choroid not the retina) ; 
ID many eyes this colour ia nearly uniform, but in 
persons of very light or very dark complexion we see 
t pattern of closely-set, tortuous, red bands (vesBels 
of tie choroid), separated by spaces either of darker 
ot of lighter colour (Fig. 32). (For details see 
Clap. XII.) 




flu, 32. — Opbtli«liiiDBCopio appearauceB of health; fandot in h 

GKm of Ter; fair complexion. Scleral ring' well marked. 
I eje, iuverted Image. (Weolter and Jaeger.) 

Upon this red ground the ressela of the retina di- 
"iieand subdivide dichotomously. It will be noticed 
that the chief trunks pass almost vertically upwards 
Md downwards, and that no large branches go to the 
part apparently inwarda from the disc (to the left 
11 the Fig.) ; that the visible retinal vessels are 
comparatively few and are widely spread ; that they 
Iwoome progressively smaller as they recede from 
the optic disc ; and that they never anastomose with 
sack other. Special attention must be gi'^en totb* 
pact, upparent}/ to the umer (nasal) aide ot Hieo-^ii 
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disc (really to its outer, temporal side), which is 
region of most accurate visioD, the yellow spob (j 
macula lutea, or shortly " macula "). In this reg: 
which comes into view when the patient looks strai 
at the ophthalmoscope, the choroidal red is du 
and darker than elsewhere. It is skirted hy la 
retinal vessels, which give off numerous twigs 
wards its centre, though none of them can 
seen quite to reach that point (compare Fig. 
Chap. Xni). In many eyes nothing but tl 
indefinite characters mark the y. s. ; but in so 
especially in dark eyes and young patients, a min 
bright dot occupies its centre and is encircled hy 
ill-bounded dark area, round which again a pecul 
shifting, white halo is seen. The minute dot is 
fovea centralis, the thinnest part of the retina. [ 
neighbourhood of the disc and y. s. form the cen 
region of the fundus. The peripheral parts are 
plored by telling the patient to look successively 
down, and to each side, without moving his he 
To see the extreme periphery the observer must m 
his head as well as the patient his eye. Towards 
periphery the choroidal trunk-vessels are of 
plainly visible even when none were distinguisha 
at the more central parts. 

The vessels of the retina are easily distinguis 
from those of the choroid by their course and m 
of branching ; by the small size of all except the na 
trunks; by their sharper outline and clearer ti 
but especially by the presence of a light streak al 
the centre of each (Fig. 32), which gives them 
appearance of roundness, very different from the 
band-like look of the choroidal vessels. They 
divisible into two sets — a darker, larger, somew 
tortuous set — the veins ; and a lighter, brighter i 
smaller, and usually straighter set — the arteries ; 
diameter of corresponding branches being aboui 
3 to 2. The arteries and veins run pretty accural 
in paara. Pressure on the eyeball, through 
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upper lid, causes yisible pulsation of the arteries on 
disc. 

The indirect method of examination is most gene- 
rally useful, because it gives a large field of view, 
under a low magnifying power (about five diame- 
ters), and thus allows us to appreciate the general 
character and distribution of any morbid changes 
better than if we begin with the direct method, in 
which the field of view is smaller and the magnifying 
power much greater. It has also the great advan- 
tage of being equally applicable in all states of re- 
fraction, whereas if the patient be myopic his fundus 
cannot be examined by the direct method without 
the aid of a suitable concave lens, found experimen- 
tally, placed behind the mirror (p. 53). The inver- 
sion of the image seen by the indirect method is 
such that what appears to be upper is lower, and 
what appears to be R. is L. 

In the Direct Method, the examination is made by 
the mirror alone, or with the addition of a lens in 
the clip or disc behind it, but without the interven- 
tion of the objective lens. 

By this method the parts (unless the eye be 

niyopic) are seen in their true position (Fig. 33) 

the upper part of the image corresponding to the 

upper part of the fundus, the right to the right, <fec , 

it is therefore often called the method of the " erect" 

or "upright*' image; though, as will be seen below, 

these terms are not strictly convertible with " direct 

examination.'* It is used — (1) to detect opacities 

in the vitreous humour and detachments of the 

retina ; — (2) To ascertain the condition of the 

patient's refraction, i, e. the relation of his retina to 

the focus of his lens-system ; (3) For the minute 

examination of the fundus by the highly magnified, 

virtual, erect image (Fig. 34). 

(1.) To examine the vitreous humour. The patient 
is to move his eye freely in different directions, whilst 
the light is reflected into it from a distance oi a. ioo\» 

4 
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or more (for details see Diseases of Vitreous) : de- 
tachments of the retina are seen in the same way. 
Opacities in the yitreous and folds of detached 
retina, being sitaated far within the focal length of 
the refractiye media, are seen in the erect position 
under the conditions mentioned at p. 41 c, the 
obserrer being at a considerable distance from the 
eye. 

(2.) To ascertain the refraction. If when using 
tlie mirror alone ai a distance of 12" — 18", or more, 
from the patient's eje, we see some of the retinal 
vessels dearly and easily, the eye is either myopic or 
hypermetropic. If, when the observer's head is 
moved slightly from side to side, the vessels seem to 
more in the same direction, the image seen is a 
virtual one and the eye hypermetropic. The eye is 
myopic if the vessels seem to move in the contrary 
direction ; the image in M. is, indeed, formed and 
Been in the same way as the inverted image seen by 
the " indirect" method of examination (compare Figs. 
31 and 99), but except in the highest degrees of M. it 
is too large and too far from the patient to be useful 
for detailed examination. In low degrees of M. 
this inverted image is formed so far in front of the 
patient's eye as to be visible only when the observer 
is distant perhaps d' or 4/ ; whilst in E. and in the 
lower degrees of H. the erect image will not be easily 
seen at a greater distance than 12'' or 18'' (p. 41 d, 
and Fig. 14). — ^If, therefore, in order to get a clear 
image by the direct method, the observer has to go 
either very near to, or a long way from, the patient, 
no ^reat error of refraction can be present. 

The above tests only reveal qualitatively the pre- 
sence of either M. or H., but by a modification of the 
niethod, the quantity of any error of refraction, e. g, 
H., can be determined with great accuracy — (Deter- 
mination of the refraction by the ophthalmoscope). — In 
£•) as already stated at p. 41, the erect image can be 
seen only if the observer be near to the patient., Wi^ 
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also completely relax his accommodation ; foi 
experiment d there described, when the head 
withdrawn from the lens the field of view 
illumination rapidly diminished. The same oc 
with the eye, but in a much greater degree, 
hence in E. no useful view can be gained by 
direct method without going very near to the e^ 

In H., where the retina is within the focus of 
lens-system, the erect image is seen when close t< 
patient's eye only by an effort of accommodatic 
the observer, just as in the same experiment y 
the lens was within its focal length from the 
(p. 41 c). And as in that experiment the print 
also seen easily, even when the head was withdr 
so in H. the erect image is seen at a distance as 
as close to the patient. 

If now the observer, instead of increasing 
convexity of his crystalline, place a convex lei 
equivalent power behind his ophthalmoscope mi 
this lens will be a measure of the patient's H., i 
will be the lens which, when the patient's ac 
modation is in abeyance, will be needed to 1 
parallel rays to a focus on his retina. If a hi 
lens be used, the result will be the same as whe 
the experiment the convex lens was removed be^ 
its focal length from the print ; the fundus wi 
more or less blurred. 

Hence to measure H. : — (1) the accommodati 
both patient and observer must be fully rel 
(usually by atropine in the patient and by volui 
effort in the observer) ; (2) the observer must [ 
close as possible to the patient ; (3) he must 
place convex lenses behind his mirror, begiunir 
the weakest and increasing the strength till the hi^ 
is reached, which still permits the details of the • 
disc to be seen with perfect clearness. — By pra 
the distance between the corneaB of patient an( 
server may be reduced to about 1". The light ] 
be OB the same side aa the eye under examinatio 
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as to avoid much rotation of the mirror. The right 
eye must examine the right, and vice versa, 

hi the same way, though with less accuracy in the 
high degrees, M. can be measured by means of con- 
cave lenses : the lowest lens with which a clear erect 
image is obtained being slightly more than the mea- 
sure of the M. 

It is sometimes useful to know how much len^hening^ or 
shortening of the eye corresponds to a given neutralising lens. 
The following numbers, slightly altered from Knapp, are suffi- 
ciently near the truth. The distance between the eye of the 
observer and that of the patient is supposed to be not more 
than 1 inch. 

H. of 1 P. represents shortening of *3 mm. 

>» ^ >» ft *0 ft 

i» «* >» »> A* „ 

M & » f> -^O )f 

j» O )) ,j 25 ,f 

a y >» »> " f> 

ft -1-^ >» >« ^ >f 

»> l-O »» if u f, 

M. of 1 D. represents lengthening of *3 „ 
ft ^ ft *t '5 »» 

it 3 „ ), *y „ 

» >f tt -^ " tt 

ft 6 » >f 1*75 „ 

>» 9 » ft 2*6 „ 

>» 12 f, „ 3*5 „ 

w ■•-O )» »> o' » 

Astigmatism (As.) may also be measured by this 
method, the refraction being estimated successively 
in the two chief meridians by means of corresponding 
fetinal vessels {see Astigmatism) . 

This application of the direct method needs much 
practice. For convenience the lenses, of which 
there are twenty or more, are placed in a thin metal 
disc, which can be revolved behind the mirror so as 
to bring each lens in succession opposite the sight- 
hole. There are many forms of these "refraction 
ophthalmoscopes," varying in minor details of con- 
struction (see Appendix), 
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(3.) The erect image is very Taluable, on account 
o£ the high magniljing power (about 20 diametera 
ia the E. eye), for 
the eiaminatioa of tbe 
finer details of the 
fundus. The disc loots 
less aharpiy defined, 
because more magni- 
fied, than when seen by 
the indirect method ; 
both tbe disc and the 
retina often show a 
faint radiating atria- 
tion (the nerve-fibres) ; 
the lamina cribroga is 
often more brilliantly 
white and the pig 

lH'sUppifd" X 15 diameters choroid can be recog 
(after Jaeger) nised as a fine uniform 

dark stippling 




Dnrk 




?lo.85. — Vertical Beotionofheftltli J optic disc, &c. x nboatlS- 
B Eetina, outer layers ebaded vertically, nerve-fibra layer 
shaded longitudinally. Ch. Choroid. Scl. Sclerotic. 

Z.Cr. Lamina cribrosa. S.V. Si.b.aginal space between 
OQter and inner sheath ot optic nerve. The central vein 
Mad one at the divUioua ot the ceDU»l mleTij are aeen in 
tbe nerre and disc 
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If the refraction be E. or H. no lens is needed 
behind the mirror ; if M., a concave lens must be 
placed in the clip behind the mirror, of sufficient 
strength to g^ve a good, clear, erect image. The 
observer mnst come as near as possible to the 
patient, 

Bj reference to Pig. 33 it will be seen that only 
those rays are useful which strike near the centre of 
the mirror, none others entering the patient's pupil ; 
hence, if the aperture in the mirror be too large the 
fundus will not be well lighted. It should not be 
hirger than 3 mm., nor smaller than 2 mm. 

Keratoscopy^ Eetinoscopy, or Pwpilloscopy, 

In this method the refraction is determined by 
noticing in which direction the light (i.e. the image 
of the lamp-flame), thrown by the mirror on the 
fundus, moves when the mirror is rotated in any given 
direction. The exact degree of any error of refraction 
18 measured by the lens, which put close to the 
patient's eye in a case of ametropia, renders the 
moyement, and the other characters, of the image 
the same as in emmetropia. The test is really most 
accurate when used at a great distance from the 
patient ; in practice a distance of about 1 m. 
(100— 120 cm., or 3' — 4') is chosen. Observation is 
directed to the boundary line between the lighted 
and adjacent non-lighted, area, i, e, to the movement of 
the dark shadow rather than of the flame-image. If 
*ke observer, being at 120 cm. (4') from the patient 
and using an ordinary concave mirror of 22 cm. (9") 
focus, throw the light into the patient's pupil* and 
8%htly rotate the mirror between the finger and 
fbumb, he will see a dark shadow pass across the 
illuminated field of the pupil. The edge ot this 
shadow has the same direction as the axis on which 
the mirror is turned. In E., H. and very low M. tlaa 

• The paj?jJ shoaJd whenever possible be dilated b;^ ^itto^VTiB. 
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sliadow moYes in the direction opposite to that in 
which the mirror is rotated (or ** against " the 
minor); in M. of more than 1 D it moves in the 
ane direction as the mirror (or *' with " the mirror). 
The light should be thrown as noarly as i)ossible in 
the direction of the visual axis, and the lamp Ijc 
phued immediately over the patient's head rather 
thu to one side. 

Li Kg. 86, 1, the eye b is lighted by the inverted 
inage of the flame l, formed at i by the mirror 
v. Of the image i a second image i', again in- 
verted, is fonned on the fundus of e. i' will be 
wramtely focassed if the eye e is adapted for the 
UDige z, bnt will be more or less out of focus in 
^verj oliier case. The observer, placed behind m, 
leei an image of i' formed in the same way as the 
UHige of the fundus seen by the direct method 
(p. 41), and therefore either inverted and real, or 
oeet and virtual, according as the eye is M or II 
(p. 61.) If the observer's eye })e accurately adapttjd 
for thia image of f he will indeed see, not only the 
li^t and shadow, but the retinal vessels ; but he 
neglects these in attending to the movements of the 
■hidow. 

If the mirror m be rotated into the position shown 
I7 the dotted line m', i will move in the same 
direction, viz. to i^, and its retinal image will move 
in the opposite direction from i' to i'.2 ; and this 
Qiorement of the retinal image will be the same, 
whatever may be the refraction of the eye. In the 
following description we disregard l, i, and I2, and 
look upon i', or I'j, as the source of light. 

Jl Mhe myopic (Fig. 36, 2) the image of i, seen 
oy the observer, is real, inverted, and formed at i", 
tfie fax point of the patient's eye {comimre Fig. 99) ; 
^4id it corresponds in definition and brightness with 
^', If f move to I'g, i" will move to I'^g in the 
Contrary direction, i.e. the image seen by tte ob^^x^^^ 
^novtf in ike same direction as (or "mtfc"^ tHe mmoT. 
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If the eye B he hypermetropic (Fig. 36, 3) or emme- 
tropic, the observer sees an erect, virtual image of i' 
at i", the virtual focus of i' (compare Fig. 13). K 
i' move to I'j, i" will seem to move to i^g* i-^« '^ 
image seen, moves in the contrary direction to (or 
" against'^) the mirror. 

The above statement for myopia is true only if the 
observer is beyond the far-point of the observed eye. 
In M. of 1 D. the far-point is situated 1 M. (100 cm. 
or 3') from the patient's eye (see Myopia), and the 
image seen will have the characteristic M. movement 
if the observer be a little further off (120 cm. or 4'). 
But if the observer be within the far-point of the 
myopic eye (Fig. 36, 4) the rays will be refened 
towards i" and i^j respectively (§ 6, p. 3), and the 
image (which will be seen out of focus, because the 
rays from it will be focussed in front of the observer's, 
retina) will have the same movement as in hyperme- 
tropia or emmet ropia. At the ordinary distance of 
3' — 4' (100 — 120 cm.) this occurs if the observed eye 
have M. of less than 1 D., e.g. with M. of 0*5 D. the 
images i" and i^'g in Fig. 36, 2, would be formed at 
2 m. (6') from the patient, far behind the mirror, 
as in 4, Fig. 36. Hence at a distance of about 1 m. 
movement " against " the mirror may indicate M. of 
about 1 D., or E. or H. The lowest M. which can 
give the characteristic M. movement at this distance 
is slightly more than 1 D., say 1*25 D. 

In employing retinoscopy the patient is armed 
with a trial frame, into which lenses (+ if the 
shadow move ''against" the mirror, generally showing 
H. ; — if it move " with " the mirror, always showing 
decided M.) are successively put until one is reached 
which just reverses the movement. This lens indi- 
cates nearly, but not quite, the refraction of the eye 
under observation. (1) If the uncorrected shadow 
moves ** against," but with the addition of -f 2 D. 
just moves " with," we know that the M. movement 
80 produced indicates at \ea.a\. 1 !>• oi M.,, or rathei 
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more ; the refraction of the eye is therefore not 
H. = 2 D., but H. = 2—1 = 1 D. Hence when the 
shadow moves " against " (H.) we subtract 1 D. from 
tlie lowest -f lens, which makes it move " with." 
(2). The uncorrected shadow moves "with;'* there 
is M. ; the addition of — 2 D. makes the shadow just 
move '* against." We know that this movement is 
still consistent with M. of about 1 D. ; the refraction 
is therefore not M. = 2 D., but M. = 2 + 1 = 3 D. 
Hence when the shadow moves ** with ** we add 1 D. 
to the lowest — lens, which makes it move ** against." 

Astigmatism is easily detected, and its amount 
measured by observing, on rotating the mirror, first 
from side to side, then from above downwards, 
whether the shadow has the same movement and 
characters in each direction ; or by noting that when 
the shadow in one meridian is " corrected " by a lens, 
the meridian at right angles to it still shows decided 
ametropia. The lens is then found which corrects 
the latter meridian, and the As. equals the difference 
between the two lenses. 

Apart from the direction in which the image (and 
ow) moves, something may be learnt from varia- 
tions in (1) its brightness ; (2) its rate of movement ; 
(3) the form, straight or crescentric, of its border. 
The image is brightest, its movement quickest and 
Diost extensive, in very low M. and in Em. The higher 
the ametropia, whether M. or H., the duller is the illu- 
J^miation, the slower and less extensive its movement, 
and the more crescentric its border. The brightness 
of the image depends on how clearly i (Fig. 36, 1) is 
focussed on the retina ; the more accurately i' is an 
image of i, the brighter and larger will i" (Fig. 36, 
2 or 3) be ; and as the flame is rectangular, the 
Wders of the image will be nearly straight. These 
conditions occur when the eye is exactly adapted for 
tJie distance of i, i. e. in M. of about ID. If the M. 
^ higher than ID, i' will be out of focus, and t\i^t^- 
fcre be spread over a, larger area, and being ioTinedL 
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by the same number of rays as before, it will tberei 
be less bright. The image i" (Fig. 36, 2) will 
correspondingly diflFused and dull, and being fon 
nearer to the patient's eye, as for example at a?, it 
move only from a; to a;' in the same time as i" ta 
in moving to f'j, and hence its movement is slo 
and less extensive. The same is true in H. (3, 1 
36), because the higher the H. the more diffuses 
i' and the nearer is i" to the patient's eye. In b 
cases, high M. and high H., the border of the shac 
is crescentic because the diffused image forms a nea 
round area on the retina. 

This is not the place in which to discuss the 
lative merits of Eetinoscopy and direct Ophthaln 
copic determination of refraction. Retinoscopj 
without doubt a very delicate and accurate meanf 
determining the refraction. It is also easily lea 
and quickly applied, and in certain cases it gi 
decidedly more accurate results than the ot 
method is capable of. 
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CHAPTEE IV 

DISEASES OF THE EYELIDS. 

The border of the lid, which contains the Meibomian 
glands, the follicles of the eyelashes, and certain 
modified sweat-glands and sebaceous glands, is often 
tlie seat of troublesome disease. Being half skin and 
felf mucous membrane, it is moist and more suscep- 
tible than the skin itself to irritation by external 
causes; being a free border, its circulation is ter- 
minal, and therefore especially liable to stagnation. 
Its numerous and deeply-reaching glandular struc- 
tures, therefore, furnish an apt seat for chronic in- 
flammatory changes. 

Blepharitis (ophthalmia tarsi, tinea tarsi, sycosis 
^arsi) includes all cases in which the border of the 
eyelid is the seat of subacute or chronic inflamma- 
tion. There are several types. The skin is not much 
^itered, but chronic thickening of the conjunctiva 
iiear the border of the lid is generally observed. The 
^iisease may affect both lids or only one, and the 
^liole length or only a part. 

In the commonest and worst form the glands 
^^d eyelash -follicles are the principal seats of the 
^sease. The symptoms are, firm thickening and 
^usky congestion of the border region, with exuda- 
^^on of sticky secretion from its edge, g\Mmg \5dl^ 
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lashes together into little pencils. Very mild cases 
present merely overgrowth of lashes and excess of 
Meibomian secretion. But generally the disease 
progresses; little excoriations, and ulcers covered by 
scab, form along the free border, and often minute 
pustules appear ; the thickening and vascularity in- 
crease ; the lashes are loosened, and free bleeding 
occurs if they are pulled out. After months or years 
of varying activity some or all of the hair-follicles 
become altered in size and direction, or quite oblite- 
rated ; stunted, misplaced, or deficient lashes, being 
the result. As the thickening gradually disappears, 
little lines, or thin seams, of scar form just within 
the edge of the lid, and often cause slight eversion. 
The resulting exposure of the marginal conjunctiya, 
added to the scantiness of the cilia, causes the dis- 
agreeably raw and bald appearance termed lippUtido; 
and epiphora, from eversion, tumefaction, or nar- 
rowing of the puncta, is another common result. 
Often, however, the disease leads to nothing worse 
than the permanent loss of a certain number of the 
lashes. 

In another type the changes are quite superficial- 
marginal eczema ; the patient is liable, perhaps 
through life, to soreness and redness of the borders 
of the lids, little crusts, scales, or pustules, form at 
the roots of the lashes, the growth of the lashes not 
being much interfered with. In such people the 
eyes look weak or tender; the condition is made 
worse by exposure to heat, dust, and wind, and by 
long spells of work. 

Ophthalmia tarsi generally begins in childhood, 
and an attack of measles is the commonest exciting 
cause. It seldom becomes severe or persistent except 
from neglect of cleanliness in a child with sluggish 
circulation ; the patients are generally anaemic, often, 
scrofulous, and the condition is then often the 
result of some previous more acute ophthalmia. la 
adults severe sycosis of tke eyelids may accompany 
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sycosis of the beard, but, as a rule, no tendency to 

such disease of the skin is observed. 

Treatment — When the inflammatory symptoms 
are severe nothing has such a marked effect as pull- 
ing out all the lashes. Cases of a few weeks' stand- 
ing may be cured and recurrences in older cases very 
much relieved, by one or two such epilations, together 
with local remedies. Local applications are always 
needed (1) for the removal of the scabs, (2) to sub- 
due the inflammatory symptoms. A warm alkaline 
and tar lotion, with which the lids are to be carefully 
soaked for a quarter of an hour night and morning, 
followed by a weak mercurial ointment applied along 
the edges of the lids after each bathing, is an efficient 
plan if the mother will take pains. In bad cases 
painting, or pencilling, the border of the lid with 
nitrate of silver, either in strong solution, or the 
diluted stick, or the use of weak copper drops is very 
^ful in addition to the ointment. In old cases 
^th much epiphora the canaliculus is to be slit up. 
The patients generally need a long course of iron. 

? (F. 1, 2, 3, 6 ; 14, 15 ; 20, 21, 22). 

' A stye is the result of suppurative inflammation of 

^ the connective tissue, or of one of the glands, in the 
^JMirgin of the lid. Owing to the close texture of the 
tarsus and the vascularity of the parts, the pain and 
swelling are often severe, and even alarming to the 
patient. The matter generally points around an 
eyelash ; but if seated in a Meibomian gland, it may 
point either to the border of the lid or to the con- 

• 

junctiva, rarely to the skin. 

Styes almost always show some derangement of 
health, especially of the stomach or reproductive 
yi*gans. Over-use of the eyes, especially if ametropic, 
^ the exciting cause in some cases ; exposure to cold 
^nd in others. Styes are very apt to orecur, singly 
or in crops, for several weeks or months. 

Treatment, — A stye may sometimes be cut short ii 
8eeu quite early, b/ the vigorous use oi an ML\.vg\2Lo- 
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gistic lotion. A little later the attack maj be 
shortened by thrusting a fine point of nitrate of 
silver into the orifice of the gmnd, if this can be 
identified, the corresponding eyelash being first 
drawn out. But often poulticing gives most relief 
until the stye points, when it should be opened. Tbe 
health always needs attending to, and a purgative 
iron mixture often suits better than anything else. 

Some persons are subject to very small pustules or 
styes, much more superficial than the above, and less 
closely associated with derangement of health. 

A Meibomian gland is often the seat of chronic 
overgrowth, a little tumour in the substance of the 
lid being the result (Meibomian cyst, chalazion). In 
a few weeks or months the growth becomes as large 
as a pea, forming a firm, hemispherical, painless 
swelling beneath thQ skin. It generally causes thin- 
ning of the tissues towards the conjunctiva, and is 
then recognisable by a dusky patch on the inner sur- 
face of the lid. The deeper part of the gland is the 
usual seat of disease ; if, as sometimes happens, the 
part near the edge of the lid is affected, the tumour 
usually remains very small. The skin is freely 
moveable over the tumour, but occasionally the 
growth pushes forwards and adhesion occurs ; even 
then it is easily distinguished from a sebaceous cyst 
by the firmness of its deep attachment. During 
its course the cyst may inflame and even suppurate, 
and in the latter case it forms one variety of " stye." 
The same tumour may inflame several times, and 
finally suppurate and shrink. Like styes, these 
tumours are apt to continue forming one after 
another. They are much commoner in young adults 
than earlier or later in life, but they are now and 
then seen in infants. Patients as often apply for the 
disfigurement, as for any discomfort, which these 
little growths occasion. 

Treatment, — The cyst is to be removed from the 
muer surface of the lid-, in. the rare case, where 
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', points forwards, the incision may be in the 
kin. The tumour generally consists of a soft, 
inkish, gelatinous mass, or of a gruellj or puriform 
uid ; there is no cyst-walL (See Operations.) 

Small yellow dots are sometimes seen on the inner 
urface of the lids, due to little cheesy collections in 
be Meibomian glands, and causing irritation by their 
ardness. They should be picked out with the point 
f a knife. 

Warty formodions are not very common on the 
order of the lid, and are of little consequence ex- 
ept in elderly people, in whom they should be looked 
pon with suspicion as possible starting-points of 
odent cancer. A small fleshy, yellowish-red, flat- 
Bned growth is sometimes met with just upon the 
ursal border, and apparently seated at the mouth of 
Meibomian gland. It causes some irritation, and 
bould be pared off. Small pellucid cysts are also 
ot uncommon on the lid border. Cutaneous horns 
re occasionally seen on the skin of the eyelids. 

Molluacum contagiosum is partly an ophthalmic 
isease, because so often seated upon the eyelids, 
ne or more little rounded prominences, showing a 
nail dimpled orifice at the top, usually plugged by 
ried sebaceous matter, are seen in the skin, varying 
•om the size of a mustard seed to a cherry, but 
sually not larger than a sweet pea; at first they 
re hemispherical, but afterwards become constricted 
b the base. The skin is tightly stretched, thinned, 
ad adherent. The larger specimens sometimes in- 
ame, and their true nature may then, without due 
ire, be mistaken. Each molluscum must be removed, 
le white, lobulated, gland-like mass which forms 
18 growth being squeezed out through the incision 
Lade by a knife or scissors. 

Xanthelasma palpebrarum appears as one or more 
3II0W patches like pieces of washleather in the skin, 
wrying from mere dots to the size of a kidne'y "Vi^^uTi, 
aite Boftin texture, and very little raised. TVie d^a- 

h 
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ease is commonest near the inner canthus, and unless 
symmetrical, is usually on the left side. It occurs 
chiefly in elderly persons who have previously been 
subject to become very dark around the eyes when 
out of health. The patches are due to infiltration of 
the deeper parts of the skin by groups of cells loaded 
with yellow fat. The frequency of xanthelasma in 
the eyelids is, perhaps, related to the normal presence 
of certain peculiar granular cells, some of which con- 
tain pigment, in the skin of these parts. 

The pedicuhis pubis (crab-louse), if it happens to 
reach the eyelashes will flourish there. The lice 
cling close to the border of the lid, and look like 
little dirty scabs. Their eggs are darkish, and may 
also be mistaken for bits of dirt. The absence of in- 
flammation and the rather peculiar appearances will 
lead, in doubtful cases, to the use of a magnifying 
glass, by which the question will be at once settled. 

Ulcers on the eyelids may be malignant, or lupous^ 
or syphilitic ; and in the last case the soro may be 
either a chancre or a tertiary ulcer. 

Bodent cancer (rodent ulcer, flat epithelial cancer) 
is by far the commonest form of carcinoma affecting 
the eyelids ; although cases of eyelid cancer occa- 
sionally present both the clinical and pathological 
characters of ordinary epithelioma. The peculiarities- 
of rodent cancer are, that it is very slow, that ulcera- 
tion almost keeps pace with the new growth, and that 
it does not cause infection of lymphatics. It seldom 
begins before, generally not until considerably after, 
middle life, and its course often extends over many 
years. Beginnin g as a " pimple " or " wart," it slowly 
spreads, but years may pass before the ulcer is as 
large as a sixpence. When first seen we generally 
find a shallow ulcer, covered by a thin scab, most 
often involving the skin at the inner end of the lower 
lid. Its edge is raised, sinuous, nodular, and very 
hard^ but neither inflamed nor tender. Slowly ex- 
tending hoth in area and dept\i) \\> ^XX^ck^ ^iltissuea 
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like, finally destroying the eyeball and opening into 
lie nose. In a few very chronic cases the disease 
BDiains quite superficial, and cicatrisation may occur 
t some parts of the ulcerated surface. Now and then 

considerable nodule of growth forms in the skin 
>efore ulceration begins. 

The diagnosis is generally quite easy. A long- 
tanding ulcer of the eyelids in an adult is nearly 
ertain to be rodent cancer. Tertiary syphilitic ulcers 
re much less chronic, more inflamed and punched 
ut, and devoid of the very peculiar, hard edge of 
odent ulcer ; moreover, they are very rare. Lupus 
eldom occurs so late in life as rodent cancer, pre- 
ents more inflammation and much less hardness, 
nd is often accompanied by lupus elsewhere od the 
ataneous or mucous surfaces. Lupus is seldom 
ifficult to distinguish on the eyelids from tertiary 
fphilis, the latter being more acute, more dusky, 
nd showing more loss of substance, with none of 
lie little, ill-defined, soft tubercles seen in lupus. 

When a chancre occurs on the eyelid the induration 
nd swelling are usually very marked ; the surface is 
braded and moist, but not much ulcerated ; the 
lands in front of the ear and behind the jaw become 
Luch enlarged. The same glands enlarge, either 
ith or without suppuration, in lupus and in many 
iflanimatory conditions of the lid. 

Several cases are on record in which a hard chancre 
>rmed on the palpebral conjunctiva, so far from the 
order of the lid as to be quite concealed. I have 
3en two such, and Mr. Jas. Adams has recorded one. 
a. each of these three cases the swelling bore con- 
derable resemblance to a large Meibomian cyst. In 
1 there were enlarged glands and well-marked con- 
itutional symptoms. 

Treaiment of rodent cancer, — Early removal is of 
reat importance, and probably the more so in i^to- 
3rtion to the youth of the patient. Chloride oi tawv!, 
%8te or the actual cautery is necessary in adAWivovL 
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to the knife in bad cases ; scraping may also be em- 
ployed. The disease is very apt to return locally. 
Even in very advanced cases, where complete remow 
is impossible, the patient may be made much more 
comfortable, and life probably prolonged, by vigorous 
and repeated treatment. 

Congenital ptosis is a not very rare affection. It 
may be double or unilateral, is stated to have been 
present at birth, and its causation is unknown. I 
believe it is never complete. It sometimes diminishes 
markedly in the first few years of life, but probably 
seldom disappears. Although the lid droops the 
skin, in these cases, is often scanty, and the lid tight 
and deficient in the natural folds. Operations have 
been devised for shortening the deeper tissues by 
means of cicatricial bands, caused by passing sub- 
cutaneous sutures from the brow to the tarsus (Bow- 
man, Pagenstecher, Wecker) . These procedures avoid 
the risk of further shortening of the lid which attends 
the ordinary operation of removing an elliptical fold 
of skin ; they are, however, rather severe operations. 

Epicanthus is a rare condition, in which a fold of 
skin stretches across from the inner end of the brow 
to the side of the nose and hides the inner canthus. 
If it does not disappear as the child's nose de- 
velopes, an operation — removal of a piece of skin- 
from the bridge of the nose (sometimes combined^ 
with canthoplasty) — ^is indicated. 
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DISEASES OF THE LACBIMAL APPARATUS 

7he8e may be divided into the affections of the 
*^creting parts — the lacrimal gland and its ducts ; 
^•Jid those of the drainage apparatus — the puncta, 
^^^oialiculi, lacrimal sac, and nasal duct. In the great 
**ia,jority of cases the fault lies entirely in the drainage 
system. 

The flow of tears over the edge of the lid, " watery 

^ye," has been called epiphora when due to excessive 

^^cretion by the gland, and stillicidium lacrimarum 

'^hen caused by obstruction to the outflow. No 

"O^aefnl purpose is served by keeping the two names, 

^md only the former will be here used. Lacrimation 

is a convenient term for the increased flow which 

often accompanies inflammation of the eyeball. (For 

XHseases of the Lacrimal Gland see Chapter XIX.) 

The drainage system may be at fault in any part 
irom the puncta to the lower end of the nasal duct. 

The slightest change in the position of the lower 

punctum causes epiphora. In health the punctum is 

directed backwards against the eye; if it look up- 

"^ards or forwards the tears do not all reach it, and 

some will then flow over a lower part of the lid. 

■^U8 in paralysis of the facial nerve the patient 

^Jttetimes comes to us for epiphora before he notices 

*^e other symptoms ; the watering is caused partly 

^7 loss of the compressing and sucking action of the 

Pactum which is efEected in winking, by the fibres 

^^ the orbicularis lying in relation with the la.<insa»l 

^ partly bj a slight falling of the \\d ww«i."3 itonm 
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the eye and a consequent displacement of the 
punctum. The various chronic diseases of the 
border of the lids (ophthalmia tarsi), and also 
granular disease of the conjunctiva (granular lids), 
are fertile sources of (1) tumefaction with narrow- 
ing, of the puncta and canaliculi; (2) cicatricial 
stricture of the same parts ; and in both cases the 
pimcta are displaced as well as constricted. Nar- 
rowing, even to complete obliteration, of the pimcta, 
is sometimes seen as the result of former inflamma- 
tion, of which all traces have long since passed away. 
Wounds by which the canaliculi are cut across cause 
their obliteration, and epiphora is the result. 

In all the above cases the epiphora is accompanied 
by a visible change in the size or position of the 
punctum, none of the signs of inflammation in the 
lacrimal sac or stricture in the nasal duct being 
present ; and simple division of the canaliculus will 
cure, or much relieve, the watering (see Operations). 
This is, however, seldom necessary in the epiphora 
of facial paralysis. 

The canaliculus is occasionally plugged by the 
growth in it of a mycelial fungus, which, mingled 
with pus cells and mucus, forms a yellowish, or 
greenish, putty-like concretion. These masses some- 
times calcify, and are then called " dacryo-liths." 

Epiphora not explained by any of the above 
changes is in most cases caused by obstruction in the 
nasal duct, with or without disease of the lacrimal 
sac. 

Disease of the sac is rarely primary. It is gener- 
ally due either to retention of secretion caused by 
stricture of the duct below, or to the mucous mem- 
brane participating in a chronic inflammation of the 
conjunctiva or of the Schneiderian membrane. 

Obstruction of the nasal duct is usually caused by 
chronic thickening of the mucous and submucous 
tissues lining the canal. Dense, hard thickening 
causes & ^itricture, often very tight and unyielding ; 
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hut obstruction is common with the canal of full sice 
or apparently even dilated,* and in these cases excess 
of mucus seems to be the chief cause. Disease of 
the duct occurs at all ages, and is much commoner 
in females than males.f In some cases the change 
•evidently forms a part of a chronic disease of the 
neighbouring mucous membrane, but in many no 
•cause can be assigned. Sometimes stricture is the 
result of periostitis or of necrosis, and of these con- 
ditions syphilis (either acquired or inherited), scarlet 
fever, and smallpox are the commonest causes. In- 
juries to the nose account for a few cases. 

A stricture may be seated at any part of the duct, 
but the upper end, where there is often a natural 
narrowing, is the commonest spot. 

Obstruction of the nasal duct, by preventing the 
escape of tears, leads to distension of the Idcrimal sacy 
to chronic thickening of its lining membrane, and 
increased secretion of mucus. The mucus may be 
•clear or turbid. At length a point is reached at which 
the distension can be seen as a little swelling under 
the skin at the inner canthus (mtLcocele or chronic 
dacryO'Cystitis), This swelling can generally be dis- 
persed by pressure with the finger, the mucus and 
tears either r^urgitating through the canaliculi or 
being forced through the duct into the nose. In 
•cases of old standing the sac is often much thick- 
ened, and may contain polypi, and the swelling 
cannot then be entirely dispersed by pressure. 

A mucocele is always very apt to inflame and sup- 
purate, the result being a lacrimal abscess. Most 
cases of lacrimal abscess, indeed, have been preceded 
by mucocele. Its formation gives rise to great pain, 
And to tense, brawny, dusky swelling, which, extend- 
ing for a considerable distance around the sac, is 

* There can be little doubt that the healthy nasal duct varies 
fuuch in size in different persons (Noyes). 

f la a group of 113 consecutive cases, I find 89 femiAft% vcA. 
\24 males. 
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sometimes mistaken for erysipelas. The matter 
always points a little below the tendo palpebrarum : 
the pu8 often burrows in front of the si^formiBg 
little pouches in the cellular tissue, and, if allowed to 
open spontaneously, a fistula, very troublesome to 
cure, is likely to follow. If seen early, before there 
is decided pointing, it is best to open the abscess by 
slitting the lower canaliculus freely into the sac, and 
passing a knife down the nasal duct ; ansesthesia is 
usually necessary. If interference be delayed the 
skin over the sac soon becomes thinned, and the 
abscess is then best opened through the skin, by a 
free puncture inclined downwards and a little out- 
wards ; no ausesthetic is necessary, and the resulting 
scar is insignificant. When the thickening has sub- 
sided, under the use of warm lead lotion dressing, 
the stricture of the duct is to be treated ; but the 
mucocele will form again, and another abscess may 
occur at any time, ujoless a free passage can be 
restored down the nasal duct. 

Treatment of mucocele and lacrimal stricture. — The 
object aimed at is the permanent dilatation of the 
stricture ; but whether this can be gained or not^ a 
free opening from the canaliculus into the sac should 
be maintained, so that the secretions may be often 
and easily squeezed out. 

Dilatation by probing {see Operations) is the or- 
dinary and best treatment for all strictures, whether 
there be mucocele or not, the rule being to use the 
largest probe that will pass readily. The probing is 
repeated every few days or less often, according to 
the duration of its effect, and often needs to be con- 
tinued for weeks or months. The patient may some- 
times learn to use the probe himself. When the stric- 
ture is tough and tight it is best at once to divide it 
by thrusting a strong backed, narrow knife down the 
duct, and afterwards to use probes. In cases where 
the stricture is quite soft, and the obstruction due 
rather to general thickening of the mucous membrane 
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and over secretion of mucus, than to dense fibrous 
thickening, the occasional passage of a very large 
probe, or frequent washing out of the duct with water, 
or weak astringents, by means of a lacrimal syringe, 
is beneficial. The dihgent and long use of astringent 
lotions to the conjunctiva is also useful, particularly 
in soft strictures, as some of the lotion reaches the sac 
and duct. In cases of long standing, where all other 
treatment has failed and the lacrimal sac is much 
thickened, its complete obliteration by the actual 
cautery gives great relief ; extirpation of the lacrimal 
gland is also occasionally practised. For refractory 
children and for patients who cannot be seen often, a 
style of silver or lead, passed in exactly the same way 
as a probe, but worn constantly for many weeks, is 
sometimes very useful ; but it may slip into the sac 
out of reach unless furnished with a bend or head so 
large as to be somewhat unsightly. As a rule, 
probing should not be begun until the inflammatory 
thickening and tenderness following a lacrimal ab- 
scess have subsided. If the probe be used too often, 
or with much violence, or if false passages be made, 
the symptoms may easily be aggravated, or fresh in- 
flammation be set up. — It must be confessed, indeed, 
that in a considerable proportion of lacrimal cases, 
whether the stricture be soft or firm, the final re- 
sults of all treatment are but palliative, and that the 
benefit obtained is not always worth the pain and 
inconvenience. 

Suppuration of the lacrimal sac, on one or both 
sides, sometimes takes place in new-born infants 
without apparent cause ; if there be much redness 
the abscess should be opened, but the suppuration 
is sometimes chronic, and will cease under the use 
of astringent lotions. The cases of epiphora with 
contracted punctum, which are sometimes met with 
in older children, may perhaps be the consequences 
of this infantile suppuration. 

Cases in which the sac or duct is ob\\teT^\i^^ \>1 
mjmj can seldom he relieved. 
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CHAPTER VI 

DISEASES OF THB CONJUNCTIVA 

It is conyenient to distinguish those which, from 
the outset, are general and affect the whole membrane, 
ocular and palpebral alike, and of which the Yarions 
forms of contagious ophthalmia are examples, from 
others which primarily affect either the ocular or 
the palpebral part alone. The term " opMhalvM* 
includes all inflammations of the conjunctiva^ and 
should not he applied to any other diseases. 

OBNEBAL DISEASES 

The conjunctiva, like the urethra, is subject to 
purulent inflammation, and, like the respiratory 
mucous membrane, is liable to the muco-puruIoDi, 
■and to the membranous or diphtheritic forms of dis^ 
ease. All cases in which there is yellow discharge 
■are in greater or less degree contagious. The con- 
gestion, which forms a part of conjunctivitis, is much 
influenced by age ; the younger the patient the lew 
is the congestion in proportion to the discharge, a 
fact to be borne in mind in examining patients at 
both ends of the scale. 

Purulent ophthalmia. (O. neo-natorum, Gonorrhood. 
O., Blennorrhoea of the conjunctiva) is generally due 
to contagion from the same disease, or from an acute 
or chronic discbarge from the urethra or vagina, 
which mav, or not, be gonorrhoeal. Muco-purolent 
ophthalmia when quickly passed on from one to 
■another, imder conditions of health favorable to 
suppuration (e, g, weakness after acute exanthems), 
maj he intensified into the pwrxilent form. Gonor- 
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loea has been experimentally produced by inocula- 
ton with pus from purulent ophthalmia. Some 
'Qimals are subject to purulent ophthalmia, but it is 
aid that the discharge from the human disease, and 
ven from gonorrhoea, gives no result on the con- 
tmctiva of rabbits. Like gonorrhea, purulent oph- 
balmia may occur more than once. It varies greatly 
1 severity, but is, on the whole, much milder in babies 
lan in older persons. The quality of the infecting 
ischarge no doubt has much influence, severe forms 
eing generally caused by inoculation from a recent 
r severe case ; but chronic discharge may also give 
se to a severe o^ttack. The health of the recipient 
id the previous condition of the eyelids exert an 
aportant influence ; if the lids be granular, various 
ight causes sometimes bring on severe purulent 
phthalmia. 

The disease sets in from twelve to about forty- 
ght hours after inoculation ; in infants the third 
Ely after birth is almost invariably given as the 
ate when discharge was flrst noticed. Itchiness 
ad slight redness of conjunctiva soon pass on to 
Ltense congestion of conjunctiva, with chemosis, 
mse inflammatory swelling of the lids, great pain 
ad discharge. The discharge at first is serous, or 
ke turbid whey, but soon becomes more profuse, 
reamy (purulent), and yellow, or even slightly 
reenish. Dark, abrupt ecchymoses are often pre- 
3nt. The lids, always swollen, hot and red, in bad 
ises become very tense and dusky. The upper lid 
angs down over the lower, and is often so stiff that 
J cannot be completely everted. The conjunctiva 
I succulent and easily bleeds. 

The disease if untreated declines spontaneously, 
ad the discharge almost ceases in about six weeks, 
iie palpebral conjunctiva being left thick, relaxed, 
ad more or less granular. Cicatricial changes, iden- 
ical withy but less severe than, those resulting from 
ironic granular lids, and analogous to ^^i^\i oc^exix^ 
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in stricture of the urethra sometimes follow ; con- 
siderable permanent thickening of the ocular coa- 
junctiva may also occur. 

There is a great risk to the cornea in this disease, 
partly from strangulation of the yessels, partly from 
the local influence of the discharge. If within tho 
first two or three days the cornea becomes hazy and 
dull, like that of a dead fish, there is great risk that 
total or extensive sloughing will occur. In many of 
the milder cases ulcers form a little below the centre^ 
and rapidly cause perforation. In other cases dear 
deep ulcers form close to the edge of the cornea. In 
a large number of the infantile cases no corneal 
damage occurs. Either one or both eyes may 
be attacked ; in adults one eye often escapes ; in in- 
fants, where the inoculation occurs during birth, both 
eyes almost always suffer. 

Treatment. — If only one eye be affected, and the 
patient be old enough to obey orders, the sound eye 
must be covered up with tho shield introduced ty 
Dr BuUer ; take two pieces of india-rubber plaster, 
one 4J", the other 4 square, cut a round window 
in the middle of each, and stick them together, witii 
a small watch-glass inserted into the window. The 
plaster is fixed by its free border, and by other strips, 
to the nose, forehead and cheek, and the patient looks 
through the glass , the lower-outer angle is left open 
for ventilation ; particular attention is to be paid to 
the fastening on the nose. All concerned are to he 
warned as to the risk of contagion and the means of 
conveying it. The essential curative measures are — 
(1) Frequent removal of the discharge by the free use 
of water. Every hour, day and night, the lids are 
gently opened and the discharge removed with soft 
bits of moistened rag or cotton wool ; or a syringe 
or irrigation apparatus may be used. In adults, 
where the swelling is often extreme and very brawnv, 
the cleansing must be done very gently lest we should 
increase the congestion and irritability. (2) The 
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lent anointing of the lids with a simple oint- 
t. (3) The use of astringent or antiseptic lotions 

an hour, or every two or three hours, according 
he case and the nature and strength of the 
iion. (F. 3, 17, 18, 19, 23, 24., 25.) lodo- 
i in the form of ointment (F. 16) has also been 

spoken of; I have been disappointed by the 
.rent uncertainty of its action in the purulent 
halmia of babies. Many surgeons greatly prefer 
: nitrate of silver (F. 3) to all other solutions. 
Strong solutions of nitrate of silver, or the miti- 
1 solid nitrate (F. 1 and 2), are of great service 
ortening the attack and lessening the risks, and, 
ever other treatment be adopted, they should 
led in all severe cases unless specially contra- 
ated. A ten- or twenty-grain solution is brushed 
f over the conjunctiva of the ,lids, everted as 
as possible, and freed from discharge. If the 
^ted stick is used more care is needed ; and to 
snt too great an effect, it is to be washed off with 
% after waiting about fifteen seconds. These 
g applications must be made by the surgeon, 
pain caused by them is lessened, and the benefit 
ksed, by free bathing with cold, or iced water 
wards. The application is not to be repeated 
the discharge, which will be markedly lessened 
>me hours, has begun to increase again ; once a 
8 usually enough. (5) Local cold by iced water 
in iced compresses ; in severe cases to be used 
it constantly, in milder cases frequently for 
ds of half an hour. This plan, but little adopted 
r hospital practice, is very highly spoken of as 
efficacious, if begun early and carried out well, but 
y half done it is useless and disagreeable. Hot 
ntations are sometimes better than cold. (6) 
e early stage, in adults, several leeches to the 
le will give relief, or, if the swelling be very tense, 
lay divide the outer canthus with. Bci^^ot^ ox 

and thus both bleed and relax the paxtE a\» V\io 
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same time. Scarification of the ocular conjunctiva 
by radial incisions, and removal of the ring of con- 
junctiva overlapping the cornea, may be tried. Mr 
Critchett in a very bad case, divided the upper lid 
vertically across, and kept its two halves turned 
upwards by sutures fastened to the forehead, in 
order to relieve the tension of the lids and to make 
the conjunctiva more accessible. 

The following additional precautions are impor- 
tant : — Strong nitrate of silver applications are un- 
safe in the earliest stage, before free discharge ha» 
set in, and also in cases where, even later in the 
disease, there is much hard, brawny swelling of the 
ocular conjunctiva, and comparatively little dis- 
charge; cases, in fact, approaching the condition 
known as diphtheritic ophthalmia. In these, either 
very cold or very hot applications, leeches, cleanliness, 
and weak lotions, should be chiefly relied upon. Ice 
and leeches are seldom advisable for infants. It 
is of extreme importance to begin treatment very 
early, for the cornea is often irreparably damased 
within two or three days. The patients, if admts, 
are often in feeble health, and need supporting 
treatment. Ulceration of the cornea does not con- 
traindicate the use of strong nitrate of silver if 
the discharge is abundant. Treatment must be con- 
tinued so long as there is any discharge, for a relapse 
of purulent discharge often takes place if reme£fis 
are discontinued too soon. 

Mttco-purulent ophthalmia, — The commonest and 
best characterised of the acute ophthalmise is the so- 
called catarrhal ophthalmia. The name is a bad one, 
for neither does the disease form part of a general 
catarrh of the respiratory tract, nor does it show the 
tendency to relapse so characteristic of catarrh, nor 
does it seem to be caused by cold. The disease 
attains its height very quickly, almost always attacks 
both eyes^ and gets well spontaneously in about a 
fortnight. There is great conge«^\oii, TKyjiOa. ^gr&Vj 
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n, wliich often prevents sleep, spasm of the lids, 

8 muco-purulent discharge, and, in many cases,, 
hymotic patches in the conjunctiva. The lids 
I somewhat swollen and red, hut never tense, and 
) cornea seldom sufEers. 

rhis disease seems to be much oftener commimi- 
;ed from person to person than purulent oph- 
ilmia, for which it is sometimes mistaken. It 
ries much in severity, even in different members of 
3 same household, who catch it almost at the same 
ae, but attacks all ages indiscriminately. It is, I 
lieve, commonest in warm weather, or perhaps at 
3 change from cold to warm. It is rare to find 
it the patient has suffered from the disease before, 
ly mild astringent lotion will cut it short, nitrate 
silver (F. 3) being the best. 

Troublesome ophthalmia, with muco-purulent dis' 
vrgCf is common in children after exanthemata, espe- 
Hy measles. It runs a less definite course than 

9 preceding disease, shows but little tendency to 
ontaneous cure, and is very often complicated with 
lyctenular ulcers of the cornea, blepharitis and 
nptions on the face ; and the patients are frequently 
nmous. The discharge is seldom so abundant as in 
e disease just considered. The treatment is often 
>ublesome,and many changes have to be tried ; weak 
brate of silver lotions (F. 3), with the use of the 
How ointment (F. 11 , 12, or 13), or boracic acid 
itment, both to the skin and conjunctiva, or calomel 
sted into the eye, are the best local means ; atropine 
me often increases the irritation. Careful attention 
health is necessary. The patients should not be con-> 
ed to the house, but, with a lai^e shade over both 
BS, should take plenty of exercise in fine weather. 
16 eyes should not he bandaged in any form of ojph" 
dmia, and poultices are very seldom suitable. 
Some forms of acute conjunctivitis, with little or 

discharge, are seen both in children and Q.d\]\\>^, 
lich ddhaot conform to the above types, and ace oi 
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comparatively slight importance. Many such appear 
to depend on changes of weather or exposure to cold, 
and are complicated with phlyctenulsB. A few are 
distinctly rheumatic. The conjunctiva is involved 
more or less in herpes zoster of the ophthalmic diyi- 
sion of the fifth nerve, in erysipelas of the face, in 
the early stage of measles, and slightly in eczema of 
the face. Slight degrees of chronic conjunctivitifl 
are set up by various local irritants, dust, smoH 
cold wind, &c., and by the strain attending the use of 
the eyes without glasses in cases of hypermetropia. 
Mention must be made of the cases sometimes seen 
in children, where an ophthalmia appears to form 
part of an impetiginous or herpetic eruption on the 
face, with which it is simultaneous. These again 
differ from the commoner cases, in which the hds, 
cheek, and lining membrane of the nose are irritated 
into an eruption by tears and discharge from a pre- 
existing conjunctivitis. 

Muco-purulent ophthalmia, of any kind, becomes 
a very important affair if it breaks out in schools or 
armies, &c., where granular disease of the eyelids is 
prevalent (p. 82). 

Membranous and diphtheritic ophthalmia. In a few 
cases of ophthalmia, either purulent or muco-puro- 
lent, the discharge adheres to the conjunctiva in the 
form of a membrane (membranous or croupous opfc* 
thalmia) . Still more rarely, in addition to membraDO 
on the surface, the whole depth of the conjunctiva is 
stiffened by solid exudation, which much impairs the 
mobility both of the lids and eyeball, and, by com- 
pressing the vessels, prevents the formation of free 
discharge, and places the nutrition of the cornea in 
great peril. It is to the latter cases that the term 
diphtheritic is limited by most authors ; but we find 
many connecting links between the two types above 
defined, and between each of them and the ordinaij 
purulent and muco-purulent cases. . 

It is of much consequeuee m "^g^T^^^Ksa, \yi\k for 



DISBASB8 OF THE CONJUNCTIVA 81 

prognosis and treatment, to recognise the presence of 
membranous discharge and of solid infiltration, in 
any case of ophthalmia ; for the liability to severe 
ooraeal damage is much increased by either these 
conditions, but especially by the latter. The mem- 
brane may cover the whole inside of the lids, or it 
may occur in separate, or in confluent, patches ; it 
often begins at the border of the lid, and is seldom 
found on the ocular conjunctiva. It can be peeled 
pff, the conjunctiva beneath bleeding freely unless 
infiltrated and solid ; in the latter case the membrane 
is more adherent, the conjunctiva is of a palish 
colour, and scarcely bleeds when exposed, and there 
ii little or no purulent discharge. In most cases the 
■olid products, whether membrane or deep infiltra- 
tion, pass after some days into a stage of liquefaction, 
with free purulent secretion. In rare cases the mem- 
brane forms and re-forms for months. As regards 
cause, (1) very rarely the process creeps up to the 
conjunctiva from the nose in cases of primary diph- 
theria, or is caused by inoculation of the conjunctiva 
with membrane ; whilst in a few the ophthalmia 
forms the first symptom of general diphtheria, or of 
niasked, or anomalous scarlet fever. (2) Much more 
commonly it is part of a diphtheritic type of inflam- 
oiation following some acute illness. (3) It may be 
caused by the over-use of caustics in ordinary puru- 
lent ophthalmia (p. 78). (4) It may be due to 
contagion, either from a similar case or from a puru- 
lent ophliialmiay or a gonorrhea, the diphtheritic 
tfpe depending on some peculiarity in the health 
or tissues of the recipient. Membranous and diph- 
theritic ophthalmise are seen most often in children 
from two to eight years old, less commonly in adults 
|Uid infants. It is commoner in North Germany than 
^ other parts of Europe, but very severe and even 
fatal cases occur in our own country. In two cases 
I hare seen essentially the same disease att^uoAs. \^i^ 
Bbn of the ejelida and cause sloughing -patcVxeB. 

6 
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In treatment the cardinal point is not to use nitraiie 
of silver in any form when there is scanty discharge 
and much solid infiltration of the conjunctiya. The 
agents to be relied upon are (1) either ice or hot 
fomentations ; ice, if it can be used continuously and 
well ; fomentations, to encourage liquid exudatk» 
and determination to the skin if the cold treatment 
cannot be carried out, or fails to make any impres- 
sion on the case ; (2) leeches, if the patient's state 
will bear them ; (3) great cleanliness. The presenoe 
of membrane is no bar to the use of caustics, pro* 
yided that the conjunctiva is succulent, red, and 
bleeds easily. Mr Tweedy strongly advises quinine 
lotion used very frequently (F. 23). 

The local use of atropine sometimes gives rise to a 
peculiar inflammation of the conjunctiva, and skin of 
the lids — " atropine irritation.^* The conjunctiva U 
the lids becomes vascular, thickened, and even 
granular, and usually the skin reddened, slightly 
excoriated, and somewhat shining. This effect ol 
atropine is commonest in old people. Some person! 
are very susceptible, and cannot bear even a drop or 
two without suffering in some degree. Daturine 
and duboisin cause less irritation and may be used 
instead, unless it be safe to disuse all mydriatics fof 
a few days. An ointment containing lead and zine 
should be applied to the lids, and zinc or silver lotion 
to the conjunctiva ; sometimes glycerine suits better 
than ointment. Eserine sometimes causes identical 
symptoms. I have not found that the addition of 
carbolic acid ('1 per cent.) has, as alleged, prevented 
an atropine solution from causing irritation. 

PARTIAL DISEASES. 

Ghranular ophthalmia (trachoma) is a very impor . 
tant malady, characterised by slowly progressive 
changes in the conjunctiva of the eyelids, in con- 
sequence of which this membrane becomes thickened, 
vascuhr, and roughened by ^xm elevations, instead 
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' bein^ pale, thin, and smootli. The change usually 
i^ns in the follicular atructnres of the conjunctira 
: the lower lid, extending to the papill» and the 
ibmncouB tisane of both Uds at a later period, and 
Lving rise to the growth of much organised new 
Bsne in the deep parts o£ the conjunctiTa. This 
Bsae is afterwards partly absorbed and partlj con- 
Bted into dense, tendinous scar, which by very slow 
irinking often gives rise to mnch trouble. It is 
aportaat to remember that the conjunctiva in this 
bease does not ulcerate, and that the prominences 
re not " granulationB " in the pathological sense. 
The disease is first shown by the presence, on the 
iwer lid, of a number of ronnded, pale, semitrans< 
iirent bodies like little grains of boiled sago, or some- 
mes looking like Tcsicles ; the so-called " vesicular," 
: " B^o-grain," or "folli- 
llar" granulations (Fig. 
T). Some of these appear 
I be lymphatic, others 
ibnlar mucous, follicles. 
hey are, to a certain de- 
■ee, normal, and are seen, 
the lower 



pecdally 
Is, in □ 




J in many young per- 
ns with slight opnthal- 
ia who never afterwards 
iter from true granular lids. Such mild cases 

which no parts deeper than the follicles and 
kpill» are affected, and in which recovery takes 
ace without cicatricial changes, are by some dis- 
uguished authors placed, under the name of con- 
netivitu follictilaris, in a separate category from 
le granular disease. The latter disease is held 
I this hypothesis to depend on a different morbid 
TXjess, the growths or "granulations" bearing 
> relation to lymph-follicles. But the frequent 
incidence of transition forms in the same c»»^ 
le fact that both follicular coxganctiiitiB Ka& ^^- 
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marked granular disease admittedly occur under tl 
same general conditions, and that in a given cai 
the distinctions between " follicles " and " granuL 
tions " often cannot be made until it is knoiK 
whether or not cicatricial changes will occur, ce 
tainlj much lessen the clinical value of the asserts 
pathological difference. 

Granular disease is very important because 
greatly increases the susceptibility of the conjim 
tiva to take on acute inflammation and to proda< 
contagious discharge; makes it less amenable i 
treatment, and very liable to relapses of ophthabn 
for many years ; and often gives rise to deformitii 
of the lid and to serious damage of the cornea, i 
vulnerable is the granular conjunctiva that it is ra: 
in ordinary practice to see granular lids of loi 
standing without the history of a previous attack • 
acute ophthalmia, though many such may be 8e< 
in crowded schools, &c. 

Chronic granular disease is the result (1) of pr 
longed overcrowding, or rather of long residence 
badly ventilated and damp rooms ; it used to 1 
very abundant in the army and navy, and is still se( 
in great perfection in workhouse schools ; (2) a gene 
ally low state of health, no doubt, increases the sv 
ceptibility to it ; (3) it is, ceteris paribus, common( 
and most quickly produced in cluldren ; (4) certa 
races are peculiarly liable to suffer, e.g, the lih 
the Jews and some other Eastern races, and some 
the German and French races. The Irish and Je' 
carry it with them all over the world, and transs 
the liability to their descendants wherever they li^ 
Negroes in America are said to be almost exemj 
(5) damp and low-lying climates are more prod\ 
tive of it than others ; thus it is rare in Switzerlai 
Possibly what are now race tendencies may be t 
expression of climatal conditions acting on the sai 
race through many generations. When acco: 
panied hj discharge tine ^laeaa^ \a wtAa,^voas, I 
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Fobably not otherwise* ; and it is generally held that 
tie discharge from a case of trachoma is specific, i. e. 
hat it will give rise by contagion, not only to muco- 
JTirulent or purulent ophthsklmia, but to the true 
pranular disease. This point is a very difficult one 
K) decide, but my own experience inclines me to 
accept the view, at least for some cases. 

Those who practise in the army, or who have 
charge of such institutions as pauper schools, will 
find that in practice, the causes of the chronic granular 
condition are inextricably mixed up with all kinds of 
bcilities for contagion, and that it will be necessary 
to fight against two enemies — the causes of spon- 
taneous* chronic granular disease, and the sources 
of contagious discharge. The former is to be com- 
Ijftted by improved hygienic conditions, especially by 
feee ventilation, dry air, abundant open-air exercise, 
^d improvement of the general vigour. The sources 
of contagion are endless, especially since, as has been 
stated, granular patients are liable to relapses of 
|nuco-purulent discharge from almost any slight 
irritation. Frequent inspection of all the eyes, rigid 
ieparation of all who show any discharge or are 
aown as especially subject to relapses, arrange- 
nents for washing such as will prevent the use of 
owels and water in common, extreme care against 
be introduction of contagious cases from without, — 
iich are the chief preventive measures. Extra pre- 
lutions will be needed in time of war or famine, or 
hen measles or scarlet fever are prevalent, or during 
larches through hot, sandy, or windy districts. 
The curative treatment, when discharge is present, 
)e8 not differ from that of the acute ophthalmisQ 

* It is right to state, however, that some high authorities 
iT8 for long held that the chronic disease is contagious, and 
en communicahle at a distance through the air, without the 
Mence of any appreciable discharge. Recently, Sattler has 
iblished researches which, he believes, prove that tiafi\iom^\& 
used bj & micrococcus. 
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already given. The use of atrong astringents (solid 
sulphate of copper) or nauBtica (nitrate of silver in 
strong solution, or in the mitigated solid pencil), 
however, is generally needed in order to malce um^ 
impression on the granular state of the lids. The lids 
being thoroughly everted, are touched all orer irith 
one or other application, and this is repeated daily, 
or less often ; some experience being required before 
we can dedde how often to touch the eyelids in 
each case. By careful treatment on this principle 
most patients may be kept comfortably free from 
active symptoms, many relapses may be prevented, 
die duration of the disease shortened, and the risks 
of secondary damage to the cornea much lessened. 
Do what we will, however, granular disease when 
well established is most tedious, and fastens many 
risks and disabilities on its subjects for years to 
eome. 

For routine treatment on a large scale nothing is so 
effectual as nitrate of silver, either a ten- or twenty- 
grain solution, or the mitigated solid point (F, 1 and 
2). But silver has the disadvantage of sometimes 
permanently staining the conjunctiva after long os^ 
and in very chronic cases I think either sulphate of 
eopper or the lapis divlnus (F. 5) is to be preferred, 
especially as the patient 
may sometimes be taught to 
evert his own lids and use 
it himself. The solid miti- 
gated nitrate of silver needa 
washing off with water at 
first (p. 77), but in old cases 
it is often better not to 
Fib. 88. — GranuUir upper Jq ^ 

Li;/of'l"rln''upiJi ^'^^^ ofgranuUrdisec^ 

pMition. parallel witi — Fnctioa by the granula- 

border of lid. tions of the upper lid (a. Kg. 

38), especially in cases of 

leDg standing where some acaxT\it^ \ft present (b). 
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often causes cloudiness of the cornea, partly from ul- 
ceration, but mainly from the growth of a layer of new 
iuid very vascular tissue, just beneath the epithelium 
ipannus) (F^. 39) . In later periods the conjunctiva 
uid deeper tissues are shortened and puckered by the 
scar following absorption of the ** granulations." 
(Kg. 38, h.) These changes, when severe, often lead 
to inversion of the border of the lid (entropion) ; 




Fl&. 39. —Section showing layer of new and vascular tissue 
(panwus) between epithelium (Ept.) and cornea (C). 8cl. 
sclerose. C M. Ciliary muscle. Sch, C, Schlemm's canal. 
J. Iris. X about 10 diameters. 

(Then slighter, some or all of the lashes may be dis- 
orted so as to rub against the cornea, without 
actually turning inwards (distichiasis, trichiasis) ; and 
hese conditions are often combined with pannus. 
'annus begins beneath the upper lid, its vessels are 
nperficial and continuous with those of the conjunc- 
iva, and are distributed in relation to the parts 
overed by the lid, not in reference to the structure 
f the cornea (Fig. 40). The proper corneal tissue 
ojOfers but little except where ulcers occur; but 
rhen the vascularity is extreme it may soften and 
•ulge, even without ulcerating. 

Fonnus disappears when the granular lid, or the 
lisplacement of lashes is cured. Very severe and 
iniversal pannus is sometimes best treated by arti- 
icial inoculation with purulent ophthalmia, the in- 
lammation being followed by obliteration of vessels 
nd clearing of the cornea ; but this treatment needs 
;reat judgment and caution. More recentYj aum- 
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f uaion of the seeda known in commerce as " > 
quin^" (F. 37) hcis been introduced into Europe 
De Wecker. It acts in the same way ae pna fn 
purulent ophthalmia, but much more mildly ; am 
vety acute attack of pixrulent ophthalmia comes oi 
few hours after it has been used, lasts a few da^s, a 
is followed by more or L 
plirinTring of the trachoi 
bodies and of the vesse 
!Bepeated attacks may 
induced with safety. 
has not yet been dedd 
on what agent the effect 
the infusion depends, v 
has its true value be 
sufficiently worked out, 
my own bands it has 
far given very aatiafactc 
PlO. 40.— Pannu* affecting resultB._ Kemovarofaic 
upper bair of cornea. of conjunctiva and ai 
conjunctival tissue (symJ 
iomy, p^iomy) from around the cornea is free in 
risk and sometimes very beneficial in old cases whi 
though severe, are not bad enough for inoculati< 
In old cases of granular disease, even where no co 
plications have arisen, the upper lids often dr( 
from relaxation of the loose conjunctiva above ' 
tarsal cartil^e, and the patient acquires a sleepy lo 
For the cure of the displaced lashes and incur 
eyelid we may; — (1) repeatedly pull out the las 
with forceps ; (2) extirpate all the lashes by cutt 
out a narrow strip of the marginal tissues of the I 
or (3) attempt by operation to restore the lashes 
th^ proper direction (gee Operations) ; such op€ 
tions well selected and carefully performed give v 
good results; but as the inner surface of the 
continues to shorten, and this shortening tends 
reproduce the original state of things, some of th 
procedures give only temporary relief. 
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Chronic eonjunctivitis, chiefly of the lower lid, is a 
<X)inmoii disease, especially in elderly people. There 
is more or less soreness and smarting, redness and 
papillary roughness of the inner surface of the lid or 
of both lids, but very little discharge and no tra- 
choma granulations. The caruncle is red and fleshy, 
as it is in all forms of palpebral conjunctivitis, 
and there is often soreness of the lids at the 
canthi. Lapis divinus is one of the best applica- 
tions, and yellow ointment is sometimes useful (F. 5 
and 11). 

The rare disease described as Amyloid of the Con- 
jimctiva seems not yet to have been noticed in this 
country. Detailed accounts of its clinical and patho- 
logical characters may be found in Knapp's "Ar- 
cmves of Ophthalmology," vols, x and xi, and an 
excellent abstract of one of these papers appeared 
inthe*Ophthahnic Review,' for Aug., 1882. 
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CHAPTEE Vn 

DISEASES OF THE GO&NEA 

A. Ulcers and non-8'pecific inflammatory diseases 

Inflammation of the cornea may be circumscribed 
or diffuse, and, though usually affecting the proper 
corneal tissue, may be limited to the epithelium on 
either of its surfaces. It may be a local process 
leading to formation of pus, or to ulceration ; or the 
expression of a constitutional disease, such as inherited 
syphilis; or it may form part, and perhaps oiily& 
mmor part, of disease involying also the deeper paurto 
of the eyeball — the iris (kerato-iritis), or sclerotic 
(sclero-keratitis), for example. 

The different varieties of corneal ulceration and 
suppurative inflammation form a very large and 
important contingent of ophthalmic cases. The 
cornea, although a fibrous structure, is further re- 
moved from the blood-vessels than almost any other 
tissue, and its delicate surface is much exposed ; it 
is therefore extremely susceptible both to disturbances 
of nutrition from defective supply, or bad quality, of 
blood, and to irritation by external agencies. Lastly^ 
its surface is so delicate, and its perfect transparenqr 
and regularity so important, that slight injuries and 
irritations are of more moment here than in any 
other part of the body. 

When inflamed the cornea always loses its trans- 
parency. If only the anterior epithelium is involved, 
the surface loses its polish and looks like clear glasa 
which has been breathed upon — " steamy," or finely 
pitted. This steaminess occurs in many states of 
disease. 
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Thickening of the epithelium, and still more, exu- 
dation into the corneal tissue, is shown by a white^ 
greyish, or yellowish tint. 

Lt the corneal tissue be opalescent, while the surface 
is at the same time " steamy," the term ** ground- 
glass " gives a good idea of the appearance, though 
to make the simile correct the glass ought to be milky 
throughout, as well as ground on the surface. Bapid 
suppurative inflammation is preceded by a stage of 
diffused opalescence, and this appearance is therefore 
a> very dangerous sign in such diseases as purulent 
ophthalmia, severe bums, or paralysis of the fifth 
tterye. 

Before describing the most important types of 
corneal ulcer, it is convenient to mention the prin- 
cipal changes attendant on ulceration of the cornea 
itt general. — ^An ulcer of the cornea is preceded by 
& stage of infiltration, and the inflamed spot is 
generally a little raised. After the centre of the 
spot has broken down into an ulcer, the extent^ 
density, and colour of the infiltration at its base and 
edges are important guides to the future course of 
the case. When the ulcer heals it leaves a hazy or 
opaque spot (leucoma if dense, nebula if faint), which 
is sl^ht and will often disappear entirely if super* 
ficial, but will in part be permanent if it result from 
a deep ulcer. These opacities are likely to clear^ 
ccBteris paribus, in proportion to the youth of the 
patient; time also is a very important element,. 
nebulse often continuing to clear slowly for years. 
Local stimulation aids in the removal of the opacities, 
one of the best applications being the ointment of 
yellow oxide of mercury (F, 11, 12) . Some ulcers have 
scarcely any infiltration, and these for the most part 
heal slowly with little or no opacity ; but they often 
cause permanent loss of substance, and this is shown 
by the presence of a facet, or flattened spot, at the 
seat of disease. Such facets destroy the ie^v\]iaux 
curvature oi the cornea,, and thus often caM^e ixiox^ 
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damage to vision than a considerable degree of i 
clouding. During repair, blood-vessels often f 
and pass from the nearest part of the corneal ( 
to the ulcer, to disappear when healing is compl 
phlyctenular ulcers, however, are vascular from 
beginning. Corneal opacities and facets are of co 
most serious when situated over the pupil. 

The chief symptoms of corneal ulceration are ; 
jphotophohiaf with its consequence, spasm of the < 
cularis, blepharospasm ; (2) congestion ; (3) j 
All three symptoms vary extremely in degre 
diflferent cases. — ^As a broad rule, with many ei 
tions, we may say that intolerance of light is -w 
in children than in adults, worse with super 
than with deep ulcers, and worse in persons wh< 
strumous and irritable than in those with he? 
tissues and good tone. Photophobia should al 
lead to a careful inspection of the cornea, an< 
shall then sometimes be surprised to find how si 
a change gives rise to this symptom in its sev< 
form. — ^The degree of congestion varies with the 
and cause of the idcer, and with the patient's 
being usually greatest in adults. The visible 
gestion is, as in iritis, due especially to distei 
of the subconjunctival twigs of the ciliary zone { 
21, Ant. Oil., and Fig. 24), but there is often coi 
tion of the conjunctival vessels as well. In i 
forms of marginal ulcer only those vessels which 
the diseased part are congested. Great pain in 
around the eye often attends the earlier stag( 
corneal abscess, and is common in many acute uL 
as a symptom, it of course always needs ca 
attention ; it is generally relieved by tliose 
measures which are best for the disease itself. 

TYPES OP CORNEAL ULCERATION 

(1.) One of the simplest forms is the small ce 
ulcer often seen in young children. A little gre; 
white spot forms in tlie centxaA. -^^kxt of the coi 
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at first elevated and bluntly conical, afterwards show- 
ing a minute sliallow crater ; the congestion and 
photophobia vary, but are often slight. The ulcer is 
usually single, but is apt to recur in the same, or the 
other eye. The infiltration in many of these cases 
extends into the corneal tissue, and the residual 
opacity often remains for a long time, if not perma- 
nently. The patients are always badly nourished. 
In most cases the ulcer quickly heals, but now and 
then the infiltration passes into an abscess, or a 
spreading, suppurating ulcer. 

(2.) Less commonly one, or a succession of, central 
iilcers occur of a much more chronic character, and 
attended with little or no infiltration. After lasting 
for months the loss of tissue is only partly repaired, 
and a shallow depression or a flat facet is left with 
perhaps scarcely any loss of transparency. Some of 
the best examples are seen in anaemic, or strumous^ 
patients with granular lids of long standing. 

(3.) Phlyctenular ophthalmia &nd phlyctenular ulcers 
of cornea (phlyctenulse, herpes corne£B, pustular 
ophthalmia, marginal keratitis, " strumous ophthal- 
Dua"). The formation of little pajmles, or pustules, 
on or near the corneal margin is exceedingly common, 
either independently, or as a complication of some 
existing ophthalmia. Although there are many 
yarieties and degrees of phlyctenular inflammation 
^ respect to the seat, extent, and course of the 
^sease, the following features are common to all. 
They show a strong tendency to recur during several 
years ; they are seldom seen in very young children, 
*^d comparatively seldom after middle life ; they 
^ur so often in strumous subjects that we are jus- 
tified in strongly suspecting scrofulous tendencies in 
^ who suffer much from them ; ophthalmia tarsi is 
^ften seen in the same patients ; the first attack often 
follows closely after an acute exanthem and espe- 
^y after measles ; the cases are much influexLced 
V climate and weather, and their condWiiou oi^»«Si 
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T&riee extremely from day to d&j witbont i 
dther progreSH or regresa. 

An elevated spot, like a papiile, conimonl; 
the size of a small mustard Beed, is seen eit 
tiie white of the eye near the cornea, or upon, 
within, the corneal border. It is preceded : 
companied by localised congestion. Its top 
timoB becomes aA yellow as that of an acne i 
bat more often when seen it has become ahraa 
and aphthous looking. Pustules at a little d 
irom the cornea (Fig. 41), although generally 
than those 
on the ' 
border, o 
less photo 
and are m 
sily cured, 
tulesatthe 
border, 
often very 
cause ti 
some, and 
very sever 
tophobia; t 
trouble Bom 

proportion rather to their number than the 
and if numerous enough to form a ring rou' 
cornea, their cure is often most tedious. 

A puBtuIe is always liable, even when it hae 
on the conjunctiva, to advance as a auperficia 
on to the cornea, though it never extends 
opposite direction over the aclerotic. Such a 
ien/ular ulcer, i£ it do not atop near the corneal 1 
will make, in an almost radial direction, f 
centre, carryii^ with it a leaah of vessels wh 
upon the track of opacity left in the wake 
ulcer (Pig. 42). Finally, the ulceration sto) 
Tessels dwindle and disappear, but the p. 
opadt/ seldom clears up en^ei^ . IVe^ ^xxia t« 
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vttadar nicer is used Then such ulcers are solit&r; ; 
bat tJiey are often multiple as well as recurrent, and 
die comea may then finally be covered 1^ a thin, 
iiT^^alar network oiF superficial vessels on a patchy, 
memo, hazy surface, the so-called "phlyctenular 

jHIMM." 

A variety of phlyo- 
tfinnlar inflammation, 
t[41; called marginaZ 
imHiit (" apring • car 
^\ " of continental 
Uthora), occurs in mild 
doRreeg in the form of 
adight, granular-look- 
ing, often vascular, 
■veiling, . beginning 
owcentially above or 
Wow, but often ex- 
twding all round the edge of the cornea. If the 
PncesH continues the cornea is encroached upon by 
>• densely vascular, superficially ulcerated, and yet 
imiewhat thickened zone. It is to be distinguished 
&om a deeper variety of marginal keratitis alluded to 
■Mp.l07. 

In another variety a single pustule just within the 
turder of the comea ulcerates deeply, becomes sur- 
'Oonded by swollen and infiltrated tissue, and may 
petfarate ; such cases are seen in weakly women and 
■tmmouB children. 

In very rare cases, what appears to be an ordinary 
tOQJonctival pustule persists, grows deeply, and may 
Wen perforate the sclerotic in the form of an ulcer ; 
or it may infiltrate the sclerotic and the ciliary body 
beneath, forming a soft, semi- suppurating tumour, 
Thence the inflammation is likely to spread to the 
ritreous and destroy the eye. Stopping short of 
tiiese extreme results, such a cose forms one type of 
eplBcleritis (p. 125). 
The corneal changes produced by tihe tric^icin o^ 
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granular lids have been considered under that 
subject. The pannus of granular lids can usuallj be 
distinguished from the " phlyctenular pannus " just 
mentioned, by the greater uniformity and closeness 
of its vessels, and by its being worst under the upper 
lid (Fig. 40) ; any doubt is dispelled by evertiDg the 
lid. But it must be borne in mind that ulceration 
of the cornea often occurs as a complication of tra- 
chomatous pannus (pp. 87 and 93, 2), 

(4.) A very serious form of disease, commonest in 
the senile period of life, is the serpiginous ulcer. It 
may be either acute or chronic. There is much con- 
gestion, and often much pain and photophobia. 
With these symptoms we find either a marginal 
trough-like or ditch-like ulcer, with crescentic borders, 
or a more central ulcer, with nearly circular outline 
and a varying amount of infiltration of its walls. 
If the ulcer have lasted some little time a portion 
of its border, usually that nearest the edge of the 
cornea, will be partly healed and bevelled off, the 
floor of the ulcer becoming gradually deeper towards 
opposite side, which will be infiltrated, sharply cut, 
and perhaps overhanging. 

Slight cases, taken early, generally give little 
trouble, especially if the infiltration is insignificant 
But such an ulcer, if neglected, is very likely to in- 
crease in all dimensions, to become complicated with 
iritis and hypopyon, and to lead to perforation of 
the cornea ; or to spread slowly over the whole cornea, 
and leave a dense scar. In either event the eye is 
much damaged, if not destroyed. 

(5.) Abscess of the cornea and acute suppurating 
ulceration are common diseases. Abscess may occnr 
at any age, but is commonest in elderly or senile 
people, in whom an abrasion, or some slight injuiy 
by a foreign body, is not an uncommon cause, especi- 
ally if near the centre of the cornea. The little 
grey central ulcers of young children (p. 92), and the 
serpiginous ulcer just desciibeQL^ ^0Taa\.\mft» ^o on to 
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Fig. 43. — Hypopyon, seen 
from the froDt, and in 
section, to show that the 
pus is hehind the cornea. 



)soe8S. It ' will yery often be noticed that in corneal 

)sce8S, as well as in the serpiginous ulceration, the 

itients are either senile or under-fed ; or if vigorous 

id fall-blooded, that they show signs of being 

imaged by drink. Abscess of the cornea is attended 

J great pain and congestion, and the case, therefore, 

soally comes under care 

)lerably early. The spot 

self is generally small and 

iTcumscribed ; it usually 

orsts forwards, and is con- 

erted into an ulcer, but it 

Uij perforate the posterior 

orfaoe of the cornea. There 

i always some haziness of 

^ entire cornea, and the 

^imlent infiltration may, if 

lie case do badly, spread and 

iiTolve almost its whole ex- 

ent. 

Eypopyon signifies a collection of pus or puro- 
fmph at the lowest part of the an- 
erior chamber ; its upper boundary 
\ usually, but not always, level (Fig. 
3). It may occur with any acute 
leer, whether deep or not, which is 
ooompanied by purulent infiltration 
f the surrounding cornea ; or with 
)meal abscess ; or with any corneal 
leer, chronic or acute, in which there 

iritis. The pus may be derived 
ther from an abscess breaking 
(rough the posterior surface of the 
'mea, or from suppuration of the 
ithelium covering Descemet's mem- 
ane, or from the surface of the iris, 
mple iritis now and then gives rise 

hypopyon. The diameter of the 
tenor chamber ia a, little greater 




Fig. 44.— 
a. Abscess. 
6. Oii'ji.. 
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than the apparent diameter of the clear cornea, and 
thus a very small hypopyon may be hidden behind 
the overlapping edge of the sclerotic. 

In many cases of severe corneal suppuration (a, 
Fig. 44) the pus sinks down between the lamellsB of 
the cornea (S). To this condition the term onyx is 
applied, and should be limited, though it is some- 
times used in other senses. The term, however, majr 
very well be discarded. Onyx and hypopyon often 
coexist, and then the distinction between them can 
hardly be made without tapping the anterior chamber. 
Hypopyon if liquid will, but onxyx will not, change 
its position if the patient lies down ; as however, the 
pus of a hypopyon is often gelatinous or fibrinous, 
this test loses much of its value. The distinction can 
sometimes be made by means of oblique illumination, 
the cornea being clear in front of a hypopyon. 

Treatment of ulcers of the cornea. 

The principles of local treatment for the various 
types of corneal ulceration are : — (1) To favour heal- 
ing by keeping the surface at rest. (2) To rehete 
pain, photophobia, and severe congestion. (3) To 
promote absorption of purulent infiltration in the 
corneal layers, and of pus in the anterior cham1)er* 
(4) To prevent the ulceration from spreading, bj 
antiseptics, or by scraping away or destroying to 
unsound parts. (5) By incision to evacuate ptu 
between the corneal layers (abscess), or in the anteiior 
chamber (hypopyon), when increasing or in large 
quantity. (6) To stimulate the surface of ulcers 
which have begun to heal, or of indolent ones whicb 
are stationary. (7) Counter-irritation by a setonin 
certain chronic cases. (8) When the corneal ulcera- 
tion is caused by granular lids or associated with any 
form of acute ophthalmia, the treatment of the con- 
junctiva is usually more important than that of the 
cornea. 



DI8BiU3E8 OF THE COBNSA 99 

) choice of one or another of the above plans is 
nough in a large proportion of cases. In others, 
ally the severer cases, a good deal of judgment 
ded ; and it is sometimes impossible to predict 
^rtaintj what will be best, owing largely to the 
ipleteness of our knowledge as to the mode 
ion of the various means at our disposal, 
ers of the cornea are so often a sign of bad 
1 that the improvement of the general state 
i always receive most careful attention, 
sating the matter clinically we shall find that 
stimulation (6) is best for a large number of 
ases as they first come under notice, including 
tenular cases, chronic superficial ulcers of 
lis kinds, and even many recent ulcers if not 
tening to suppurate. As a general rule, this 
alone is not suitable when there is much pho- 
)bia, but exceptions occur, especially in old- 
ling cases. The most convenient remedy is 
intment of amorphous yellow oxide of mercury 
1 and 12), of which a piece about as large as a 
»-8eed is to be put inside the eyelids once or 

a day. If smarting continue for more than 
an hour the ointment should be washed out 
warm water ; and if the eye become more irri- 
after a few days' use of the ointment, this must 
wakened or discontinued. The same ointment, 
ined with atropine as a local anodyne, gives ex- 
it results in cases of superficial ulcer with much 
»phobia (F. 13). Calomel flicked into the eye 

or less often is also an admirable remedy. 
,te of silver in the form of solid mitigated stick 
Bful if carefully applied to ]arge conjunctival 
lies, and occasionally to indolent corneal ulcers ; 
le, however, needs some skill, and is seldom really 
sary. Solutions of from 5 to 10 grains to the 
) may be cautiously used by the surgeon instead 
8 yellow ointment, and are particularly ^BAxvaXAa 
i vascular ulcers and in ulcers with cow\v3ltvc\I\- 
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vitis.*— When in doubt it is best to depend for a few 
days on atropine alone, used once or twice a day. 

Severe and obstinate photophobia, in young chil- 
dren, may well be treated by division of the outer 
canthus with scissors ; this renders spasm impossible 
for a time, and allows the remedies to be efficient!/ 
used. Free douching of the head and face, by putting 
the child's head under a tap of cold water, is some- 
times very successful. In all cases of corneal disease 
attended with intolerance of light, the patient is te 
wear a large shade over both eyes, or, better, a pair 
of " goggles ;" a little patch over one eye does not 
relieve photophobia. Many a child is kept witliis 
doors, to the injury of its health, who, with suitable 
protection, can go out daily without the leasl 
detriment to its eyes. 

In chronic and relapsing cases, with photopholH& 
and irritability, where other methods have had a fair 
trial, a seton gives the best results, whether or soi 
there be much congestion of the eye. A douUe 
thread of thick silk is used, and is inserted amongst 
the hair of the temple or behind the ear, so that tilie 
resulting scar may be hidden ; at least an inch of 
skin is to be included between the punctures. The 
seton is to be moved daily, and if acting badlf 
may be dressed with savin ointment ; it should ^ 
worn at least six weeks. Severe inflammation, and 
even abscess, sometimes sets in a few days after 
the insertion of the thread, and in very rare casei 
secondary bleeding has occurred from a branch of 
the temporal artery. To avoid wounding the arteiy 
in inserting the seton in the temple, the skin is tote 
held well away from the head. 

Very severe, recent phlyctenular cases, are occ^ 
sionally difficult to influence, and remain practically 
" blind" with spasm of the lids for weeks. There » 
seldom any risk, provided that the cornea be examined 
at intervals of a few days, and in the end such caM 
do well. Calomel dusted on Wi^ ^omoa. aometimef^ 
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•re than any other local measure, and change 
pecially to the* seaside, frequently effects a 
id cure than any local treatment. 
Eor which the stimulating treatment is suit- 
om need the eye to be bandaged, though, as 
id, they often need a shade or goggles. 
Bmaining methods are applicable to the 
3rms of ulceration ; — the serpiginous ulcer, 
)purating ulcers, abscess, and generally 
3 with hypopyon, and all acute ulcers in 
ersons. In many cases of severe type, at an 
l?e, the pain may be relieved and the ulcera- 
fp^d by very hot fomentations (of water, 
id, or belladonna) to the eyelids for twenty 
every two hours, the eye being tied up in 
Tals with a large pad of cotton wool and 
; the patient must rest, have good food, and 
ohol, and take quinine, or bark and ammo- 

nevertheless, the ulceration spread, or a 
a form or increase, incision of the cornea 

use of topical remedies are called for. 
section relieves pain by relaxing the corneal 
ind so, by encouraging sleep, favours heal- 
Lets out pus, if present, from between the 

the cornea, or from the anterior chamber, 
reducing tension perhaps accelerates the 
currents of fluid through the eye. It is 

whether removal of a portion of iris (iri- 
) has any antiphlogistic effect not possessed 
pie, free opening into the anterior chamber; 
e seems no objection to it. In simple corneal 
I lai^e incision (made with a G-raefe's cataract 
g. 141) may either be carried across the ulcer 
e to side through the whole thickness of the 
Leakage being maintained for a few daya, 
3 ulcer shows signs of healing, by reopening 
lid with a probe every day or two (Saemisch's 
I ; or a similar wound may be, made «b\\\X\!^ 
w lower margin of the cornea witiiout T^e?f • 
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ence to the situation of the ulcer, and be kept open 
in tlie same way, if desired (Teale, Little). Pus or 
lymph which does not escape from the anterior 
chamber should be removed with smooth-ended iiis 
forceps. Theoretically the latter incision is the 
better, being more favorable to escape of hypopyon, 
less dangerous to the lens, and perhaps less Hkely to 
cause infection of the iris by matters carried in from 
the diseased corneal tissue. A mere puncture at the 
edge of the anterior chamber seems often quite suc- 
cessful, but is so, perhaps, chiefly in cases where the 
formation of pus in the anterior chamber has already 
stopped. The free corneal sections should not be 
employed except in severe cases, where the addition 
of the linear operation-scar will be unimportant. In 
a recent case of perforated ulcer, with prolapse of 
iris through the hole, the iris should be drawn out 
with forceps (Fig. 139), and as lai^e a piece as possi- 
ble removed, in order that the cut ends may retract 
from the perforation, and anterior synechia be 
avoided. Of antiseptics boracic acid is the best, 
because it causes neither irritation nor pain. It may 
be used in saturated solution (20 grains to the ounce) 
as a hot fomentation, being also put into the con- 
junctival sac, and the eye tied up with it ; or better, 
may be freely dusted or rubbed, in the form of im- 
palpable powder, on the ulcerated surface as often 
as three times a day. I have lately seen several 
rapidly extending purulent ulcers stop under this, 
treatment, after the surface and edges of the ulcer 
had been scraped as clean as possible with a small 
sharp steel spoon. Quinine lotion (F. 23) is also very 
useful, and is perhaps to be preferred to boracic add 
lotion if there is much conjunctival discharge. 

Use of atropine and eserine in severe ulcers of the 

cornea. — ^Formerly either atropine, or belladonna 

lotion, was used for nearly every case of severe 

corneal ulcer. Atropine often relieves pain, prevents- 

or lessens iritis, and pr6ba\>\y \e»»evi^ cw%or^ement 
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of the vessels of the iris and ciliary region ; but it 
tends to increase any existing conjunctival inflam- 
mation and corneal infiltration ; and by narrow- 
ing the area and contracting the vessels of the 
ins, it probably retards, rather than hastens, the 
absorption of pus in the anterior chamber. During 
the list few years oserine has been largely employed 
in many . cases which would formerly have been 
treated by atropine. Acute suppiu:ating ulcers, ac- 
oompanied by much haze of the surrounding cornea, 
^ or without hypopyon, are the most suitable for 
treatment by eserine. It probably acts in great 
measure by enlarging the surface of the iris and 
dilating the ciliary arteries, and thus favouring ab- 
sorption; possibly, also, it acts locally on the ulcerated 
surface. There is no proof that it lowers the tension 
pnless this were previously increased, as it seldom is 
m oomeal ulcers. Eserine causes congestion of the 
deep vessels of the ciliary region, and after a time 
mcieases the photophobia and irritability of the 
oye; these symptoms usually coincide with dis- 
appearance of the corneal infiltration, and the com- 
mencement of vascularisation of the ulcer, and 
when this stage is reached the eserine should be 
discontinued. In severe cases we are seldom justi- 
&cl in omitting hot fomentations, compress, and 
<^er measiures, and it is therefore difficult to 
{Assign to atropine and to eserine their true shares 
itt the result. I have, however, satisfied myself 
^t a few cases of acute infiltrated ulcer have 
done well under eserine alone (F. 31), used from 
tiiree to six times a day, and I now employ it 
largely. When there is much conjunctival discharge, 
& ten-grain solution of nitrate of silver put inside 
tte lower lid with a brush once a day will generally 
<^t well ; it must be begun sparingly and its efEect 
watched : if the irritability should increase the silver 
i&ust be discontinued. 
Iodoform is highly spoken of in the tteafcmaiA* o't 
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many ulcers of the cornea, both chronic and acute, 
but 1 have not -yet used it much in these cases. It 
must be very finely powdered, and may be used either 
in substance or made into an ointment (F. 16). 

I have occasionally seen a good result from the use 
of cold evaporating lotions in irritable superficial 
ulcers, with much spasm of lids, which have resisted 
other treatment. 

Conical cornea. — In this condition the central part 
of the cornea very slowly bulges forwards, forming a 
bluntly conical curve. The focal length of the affected 
part of the cornea is thereby shortened, and the eye 
becomes myopic (see Myopia). The curvature, how- 
ever, is not uniform, and hence irregular astigmatism 
complicates the myopia. 

The disease, which is rare, occurs chiefly in young 
adults, especially women, suffering from chronic 
dyspepsia ; its onset is sometimes dated from a 
severe, exhausting illness ; it appears to be due to 
defective nutrition of that part of the cornea which 
is furthest from the blood-vessels. In advanced cases 
the protrusion of the cornea is very evident, whether 
viewed from the front or from the side, but slight 
degrees are less easily distinguished from ordinary 
myopic astigmatism. In high degrees the apex of 
the cone, which is situated rather below the centre of 
the cornea, often becomes nebulous. The disease 
may progress to a high degree, or stop before great 
damage has been done. Concave glasses alone are 
of little use ; but they are sometimes useful in com- 
bination with a screen, perforated by a narrow slit 
or small central hole so as to allow the light to pass 
only through the centre, or through some one meri- 
dian, of the cornea. In advanced cases an operation 
is needed (Chap. XXII). 
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B. Diffuse Jceratitis, 

SyfhUUiCf interstitial, parenchymatous, or " strumous*^ 

keratitis. 

In tliis disease the cornea in its wliole thickness 
undergoes a chronic inflammation, which shows no 
tendency either to the formation of pus or to ulcera- 
tion. After several months the inflammatory pro- 
ducts are either wholly or in great part absorbed, 
and the transparency of the cornea restored in 
proportion. 

The changes in the cornea are usually preceded for 
a few days by some ciliary congestion and watering. 
Then a faint cloudiness is seen in one or more large 
patches, and the surface, if carefully looked at, is 
'\ I found to be " steamy " (p. 90). These nebulous ar(Bas 
Mj lie in any part of the cornea. In from two to 
about four weeks the whole cornea has usually passed 
into a condition of white haziness with steamy sur- 
"fiMJe, of which the term "ground glass" gives the 
beat idea. Even now, however, careful inspection, 
especially by focal light, will show that the opacity is 
bj no means uniform, that it shows many whiter 
^ts, or large denser clouds, scattered among the 
^neral mist ; in very severe 
<^8 the whole cornea is 
ipite opaque and the iris 
Gdden ; but, as a rule, the 
^ and pupil can be seen, 
though very imperfectly 

.(Rg.45). In many cases Fig.. 45.— Interstitial 
iritis takes place, and pos- keratitis, 

terror synechise are formed. 

f'^'Blood-vessels derived from branches of the ciliary 
Vessels (Fig. 21) are often formed in the layers of the 
?ornea (Fig. 46) ; they are small but set thickly, and 
^patches ; as they are covered by a certain tli\ckii^'&^ 
^^ hazy coraas^ their bright scarlet is toned. do7iii\iO ^ 
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J Teddiah-pink colour (" salmon patch" of flutehin- 
i). The separate vessels are Tisibleonl^ if magnified 
. S?), when we see that the trunks, passing in 




FlQ. 46. — TbickeDi&f; of cornea and formation of tcmsIi in iti 
Iftjen ID ijphilitic kenititiB. SabcoDJunctiral t'lMM 
thickened. x abont 10 diuneten. (Compnn wiU 
Pig. 36.) 

from the border, divide at acute angles into vcr] ^^ 
8 twigs, lying close to each other and takinj^^ 
a nearly straight course t« — ^^ 
wards the centre (Fig. ^'Of^^ 
These salmon patches are o^^' 
no constant form, but whei^^* 
small are often rrnnrnntir^w " 
but if large tend to aasain^^ 
a sector-shape. — In another-"^ 
type the vascularity begin^^ 
as a narrow fringe of looped 
vessels which are coutinnou^ 
Fio.47.—VeMels in Inter- *''* ^^^ loop-plexus of th^" 
sWtW kemtitis. corneal mai^n (Fig. 48, 

compare Fig. 21 I), and gia-- 
dually extend from above and below towards the 
centre. The vessels in these cases are somewhat 
more superficial, and the corneal tissue in which they 
lie is ^ways swollen by infiltration. This type, 
which forms a variety of " marginal keratUia " (com- 
pare p. 95), usually occutb in hji^ViYvVui so.^\«AtB, but 
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e that some of the patients are at the same 

umous. A similar disease, ending in loss of 

sometimes from glaucoma, occurs now and 

elderly people. — In 

cases of either type 
iilar keratitis the ves- 
per the whole cornea, 
a small central 'is- 




degree of congestion 

subjective symptoms 
lilitic keratitis vary 
Lch ; as a general rule 

but moderate photo- 

and pain, but when ^^^^ 48.— Marginal vas- 

Tj congestion is great cular keratitis. 

ymptoms are some- 

3ry severe and protracted. 

attack can be shortened and its severity 

[ by treatment; but the disease is always 

d from six to twelve months may be taken 

r average for its duration from beginning to 

''ery bad cases with excessively dense opacity 

les continue to improve for several years, and 

very imexpected degree of sight. Perfect 
f of transparency is less common, even in 
be cases, than is sometimes supposed, but the 
egree of haziness which so often remains does 
ch afEect the sight. The epithelium usually 
3 smooth before the cornea becomes trans* 

but in severe cases irregularities of surface 
aggling vessels may remain and render the 
is difficult. 

ilitic keratitis is almost always symmetrical, 
an interval of a few weeks commonly separates 
jt in the two eyes ; rarely the interval is 
months, a year or even more. It generally 
between about the ages of 6 and 1& \ ^oisi<^- 
s early as 2i or 3 years, and very xaxAj ?i»^ 



108 DISEASES OF THE CORNEA 

late as 35. If it occur very early the attack is 
generally mild. Eelapses of greater or less severity 
are common. Not only does iritis occur with toler- 
able frequency, but we occasionally meet with deep- 
seated inflammation in the ciliary region, giving rise 
either to secondary glaucoma, or to stretching and 
elongation of the globe in the ciliary zone, or to 
softening and shrinking of the eyeball.* Dots of 
opacity may sometimes be seen on the lower part of 
the back of the cornea before the cornea itself is 
much altered (p. 110) ; sometimes, too, the interstitial 
exudation is much more dense at the lower part of 
the cornea than elsewhere. Syphilitic keratitis in 
strumous children often shows more irritability* 
photophobia, and conjunctival congestion, than i^ 
others ; but it is very seldom that ulceration occurs, 
and although in the worst cases the cornea becomes 
softened and yellowish, and for a time seems likely 
to give way, actual perforation is one of the rarest 
•events. Pannus from granular disease may coexist 
with syphilitic keratitis. 

Treatment, — ^A long but mild course of mercury is 
-certainly of use. It is customary to give iodide of 
potassium also, and it probably has some influence. 
If the patients are very anaemic, and they often are 
so, iron, or the syrup of its iodide, is more advisable 
than iodide of potassium as an adjunct to the 
mercury. Locally it is well to use atropine by 
routine until the disease has reached its height, on 
the ground that iritis may be present. Setons in 
my experience are seldom of use; but in cases 
attended by severe and prolonged photophobia and 
ciliary congestion iridectomy is occasionally followed 
by rapid improvement ; this operation, however, is 

* When the cornea has cleared, ophthalmoscopic signs of 

^ast choroiditis (p. 167) are often found at the fundus. The 

•choroiditis often dates much further hack than the keratitis, 

hut there is little douht that it may relapse, or occur as an 

accompaniment of the corneal disease. ^C^<»^.^X\Il.^ 
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ieldom needed or justifiable unless there be decided 
glaucomatous symptoms. When all inflammatory 
symptoms have subsided, the local use of yellow 
>intinent or calomel (F. 10 and 11), appears to aid 
}he absorption of the residual opacity. 

The form of keratitis above described is caused by 
nherited syphilis. In rare cases it has been seen b» 
ihe result of secondary acquired syphilis. Other 
iases of diffuse keratitis occur in which syphilis has 
lo share, but they are seldom symmetrical, nor do 
ihey occur early in life. That diffuse, chronic kera- 
t^itiSy affecting both eyes of children and adolescents, 
LSy when well characterised, almost invariably the 
result of hereditary syphilis, is proved by abundant 
evidence. A large proportion of its subjects show 
aom.e of the other signs of hereditary syphilis in 
the teeth, skin, ears (deafness), physiognomy, 
mouth, or bones. When the patients themselves 
show no such signs a history of infantile syphilis in 
the patient or in some brothers or sisters, or of ac- 
quired syphilis in one or other parent, may often be 
obtained.* That this keratitis stands in no causal 
relation to struma is clear, because the ordinary signa 
of struma are not found oftener in its victims than 
in other children, because persons who are decidedly 
strumous do not suffer from this keratitis more often 
than others, and because the forms of eye disease 
which are universally recognised as " strumous' *^ 
(ophthalmia tarsi, phlyctenular disease, and relapsing 
ulcers of cornea) very seldom accompany this diffuse 
keratitis. (Illustrations of the teeth in inherited 
syphilis are given in Fig. 151, Chap. XXIII.) 

* I have found other personal evidence of inherited syphilis 
in 54 per cent, of my cases of interstitial keratitis, and evidence 
from the family history in 14 per cent, more ; total 68 per cent. ; 
and in most of the remaining 32 per cent, there have heen 
strong reasons to suspect it. 
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Other forms of KeratUis, 

Inflammation of the cornea forms a more or le0^ 
•conspicuous feature in several diseases where tb-^ 
primary, or the principal, seat of mischief lies i'^^ 
another jxart of the eye. It is important for purpose^ 
of diagnosis to compare these secondary or eompl^^ 
eating forms ofTceratitis with the primary diseases (^^^ 
the cornea already described. 

In iritis the lower half of the cornea often become- ^ 
steamy, and more or less hazy. In some cases 
number of small, separate, opaque dots are seen oi 
the posterior elastic lamina (Descemet's membrane)^ 
often so minute as to need a hand-lens for their d< 
tection (p. 37). These dots are sharply defined, th- 
large ones looking very like minute drops of coh 
gravy-fat, the smallest like grains of grey sand ; ii 
cases of long standing they may be either very whit— ^ 
or highly pigmented. They are generally 
in a triangle, with its apex towards the centre an< 
its base at the lower margin of the cornea, the 
lest dots being near the centre (Fig. 49) ; but i: 
some cases (sympathetic ophthalmitis especMly) th -^ 
dots are scattered over the whole area. They are o*^ ^ 
course difficult to detect in proportion as the oomia^' ^ 
tissue itself is hazy. 

The term Jceratitis punctata is used to express thf- ^ 
accumulation of dots on the back of the cornea ; an^^ 

by some authors is aUowe^^ 
to include also allied cascr* ^ 
in which small spots wit 
hazy outlines are seen i 
the cornea proper. Keratitis ^ 
punctata is, almost withoc*^ 
Fig. 49.— Keratitis exception, secondary to soni.^ 
punctata. disease of the cornea, iris, o^ 

choroid and vitreous. But tk 
few cases are seen, chiefly in young adults, where the 
corneal dota form the prmclpaA., \i not tlx^Eole^ visible 
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<^liange ; the uumber of these eases diminishes, how- 
^Trer, in proportion to the care with which other 
lesions are sought (p. 129). 

It is now and then difficult to say whether the 
intis or keratitis in a mixed case has been the initial 
<2liange ; but when this doubt arises the cornea has 
S^Q^raUy been the starting-point ; and with care we 
^•Te seldom at a loss to decide whether the case is 
one of syphilitic keratitis with iritis, or of sclerotitis 
^^nth corneal mischief and iritis, or of primary iritis 
^«^ith an unusual degree of corneal haze. {8ee 
Ohaps, Vm and IX.) 

Slight loss of transparency of the cornea occurs in 
siaost cases of glaucoma. The earliest change is a 
fine, uniform, steaminess of the epithelium. In very 
Severe, acute cases the cornea becomes hazy through- 
out, though not in a high degree. The same haze 
occurs in chronic cases of long standing with great 
increase of tension, but the epithelial *^ steaminess" 
often then gives place to a coarser " pitting," with 
Xittle depressions and elevations (vesicles), especially 
on the part which is uncovered by the lids. 

In Bujphthalmos (Hydrophthalmos) the corneal 
dianges are often very conspicuous, although not 
essential. In this rare and very peculiar malady 
there is a general and slowly progressive enlarge- 
ment of cornea, anterior part of sclerotic, and iris, 
together with extreme deepening of the anterior 
clamber and slight increase of tension. The cornea 
<rften becomes hazy or semi-opaque. The disease, 
yhich may perhaps be looked upon as a congenital or 
^oiantile form of glaucoma, is either present at birth 
or comes on in early infancy, and usually causes 
^Hndness. Operative treatment generally fails, but 
^serine is said to be useful. (See Glaucoma.) 

A peculiar and rare form of corneal disease, seen 
^ elderly or prematurely senile persons, is the trans- 
verse calcareovs film^ an elongated patch of light 
^rey opacity, looking when magnified IVkft ^et^ ^^cl^ 




112 DIBBA8EB OF TBB COBNEA 

eand, placed beneath the epithelium, and 1111111% 
almost horizontally across the cornea. It conaiatiof 
minute crystals, chiefly calcareous. 

Arcus lenilia is caused by fatty degeneration of 
the corneal tissue just within its margin (Fi^. 50). 
It first appears te- 
— s^fei. neath the upper liJ, 

^^ next beneaUi ti« 

lower, thua formbg 
two narrow, white, « 
yellowish crescenti, 
the horns of which 
finally meet at tiiC 
sides of the comeaiil 
always begins, tsA 
Fio, 50.— ArouB Benilia (Canton).- remainsmostiutOTIft 
on a line slightl] 
within the sclero- corneal junction, and the degenen 
tion is most marked in the superficial layers of tin 
cornea, beneath the anterior elastic lamina ; in othe 
words, the change ie greatest at the part most is 
flueuced by the marginal blood-vessels. It is no 
found to interfere with the union of a wound carriei 
through it, though the tissue of the arcus is oftei 
very tough and hard. NeTcrtheless, its occurreiM 
chiefly at an advanced age, and its frequent co-eii»l 
ence with fatty degeneration, both in distant pari 
and in the blood-veasela and muscles of the eyebal 
mark it as a truly senile change. 

Less regular forms of arcus are seen as the resO 
of prolonged or relapsing inflammations near tl 
corneal border, whether ulcerative or not. It 
generally eaaj to distingniah such an arcus, beeao 
the opacity is denser, more patchy, and its outlin 
less regular than in the primary form ; when areas 
seen unasually early in life it is generally of this i 
flanunatory kind, for simple arcua is rarebelowfoH 
Opacity of a very characteristic kind is like 
to follow the use o£ a \otioii cnniiaiaia^ lead wh 
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laoe of the cornea is abraded. An insoluble, 
opaque, yeir white film of lead salts is pre- 
1 on, and adheres very firmly to, the ulcerated 
; the spot is sharply defined, and looks like 
>aint. If precipitated on a deep and much 
i ulcer, the layer of tissue to which the film 
is often thrown off, but when there is only a 
ial abrasion or ulcer, the lead adheres very 
md can only be scraped off imperfectly. But 
bhe latter cases the film is probably after a time 
off or worn off, if we may jud^e by the fact 
Bjclj all the lead opacities which come under 
ure comparatively new. The practical lesson 
r to use a lead lotion for the eye when there 
uspicion that the corneal surface is broken, 
sd acetate of lead rubbed into the conjunc- 
treatment which has been used for granular 
not, in my experience,* attended by risk of 
opacity, even though there be ulceration; 
i is precipitated at once, and adheres for 
3 the granular surface. 

prolonged use of nitrate of silver , whether in 
or strong form, is sometimes followed by a 
3wnish-green, permanent discoloration of the 
tiva, and even the cornea may become slightly 

Brit, and Foreign Med.-Chir. Rev./ Jan., 1&76. 
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CHAPTER Vin 

DISEASES OF THE IBIS. 

Iritis, 

Inflammation of the iris may be caused by certaii 
specific blood diseases, especially syphilis; or mayb 
the expression of a tendency to relapses of inflamma 
tion in certain tissues under the influence largely ( 
climate and weather — rheumatic iritis ; it often occoi 
in the course of ulcers, and of wounds and other ii 
juries, of the cornea ; also with diffuse keratitis an 
sclerotitis. Iritis also forms a very important pa 
of the remarkable and serious disease known i 
sympathetic ophthalmitis. 

Acute iritis, from whatever cause, is shown by 
change in the colour of the iris, by indistinctness 
" muddiness " of its texture, by diminution of i 
mobility, and by the formation of adhesions {poiteh 
synechia)) between its posterior (uveal) surface and t 
capsule of the lens ; there is, besides, in most cases 
didness of the whole iris and pupil, caused partly 
slight corneal changes (p. 110), partly by muddui( 
of the aqueous humour. The eyeball is congest 
and sight is almost always defective. There may, 
may not be pain, photophobia, and lacrimation. 

The congestion is often nearly confined to a zoi 
about one twelfth or one eighth of an inch wide, whi 
surrounds the cornea, its colour being pink (not r 
red), the vessels small, radiating, and nearly straig 
and lying beneath the conjunctiva (ciliary or ciren 
corneal congestion, Fig. 23). These are the episde 
branches of the anterior ciliary arteries (Fig. 2 
Quite the same conge&\ioii la ^en \xl many oil 
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8, e. g, corneal ulceration (p. 92) ; whilst on 
hand, in some cases of iritis, the superficial 
iyal) vessels are congested also, especially 
nterior divisions, which are chiefly offshoots 
iaiy system. We therefore never diagnose 
a the character of the congestion alone ; but 
se being proved by the other symptoms, 
ind degree of congestion help us to judge of 

ered colour of the iris is explained by its 
D, and by the effusion of lymph and serum 
substance; a blue or grey iris becomes 
whilst a rich brown one is but little changed, 
nmatory swelling of the iris also accounts 
;he blurring (muddiness) of its beautifully 
d structure, and for the sluggishness of 
t, indicating stiffness of its tissue, noticed 
ly period. After a few days lymph is thrown 
e or more spots on its posterior surface, and 
ler hampers its movements by adhering to 
Apsule ; and most cases do not come under 
[ such synechisB have formed. The quantity 
nidation, whether on the hinder surface, or 
structure, of the iris, varies much; it is 
greatest in syphilitic iritis, when distinct 
)f pink, or yellowish, colour are sometimes 
3ctii]^ from the front surface. In rare cases 
m out by the iris into the aqueous, subsides 
IS hypopyon; a corresponding deposit of 
istitutes hyphsema. Firm adhesions to the 
ale may be present without much evidence 
ion into the structure of the iris. Exudative 
xe usually most abundant at the inner ring 
is, where its capillary vessels are far the 

leroiia /Fig- ^1)' 

»nt;^^i6ration of the iris is, however, 

I eid^^^'Cb suspension of blood-corpuscles, 

imai^^^^ducts, in the aq^ueoua liumoxvc \ 

s this £f00fSuid coagulates into a b&^^^I 
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tur1)id gelatinous maas, which almoBt fills the chuntM 
(" epongj exudation "). The aqueous BometimK 
becomes yellow without losing transparency. 

The tension of the eyeball may be a little increased 
in acute iritis ; rarely it is considerably dimiaished, 




Pia. 61- — Veweli of hamaii iria artificiKlly injeetod ; capiDiii' 
mott nnmerooi at pnpiUar; border, and ucxt Rt ciliary bwds- 

and in such cases there are generally other peo> 
liarities. 

The condition of the pupil alone is di^nostic i 
all except very mild or incipient cases of iritis. 1 
is sluggish or quite inactive, imd not quite round; - 
is also rather smaller than its fellow (supposing H 
iritiB to be one-sided), because the surface of theii 
is increased (and the pupil, therefore, encroached 01 
whenever its vessels are distended (p. 29). Ata 
pine causes it to dilate between the synechis ; H 
^^echise, being fixed, appear as angular projectio 
wbso the iris on eiwih bi&q oi ^^^ni^aat^trsucted. 
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Fia. 62.— Iritic adhesions (poste- 
rior gynechisB) caasing irregu- 
larity of papil. (Wecker and 
Jaeger.) 



bere be only one adhesion it will merely notch the 
upil at one spot ; if the adhesions be numerous the 
»apil will be crenated or irregular (Fig. 52). If the 
rhole pupillary ring, 
ft still more, if the 
aitire posterior sur- 
3ice, of the iris be ad- 
lerent, scarcely any 
iilaiation will be ef- 
fected; the former con- 
dition is called annular 
or circular synechia, 
and its result is " ex- 
cltMwm *' of the pupil ; 
the latter is known as 

^fkH posterior synechia. If the synechisB are new and 
the lymph soft the repeated use of atropine will 
caoae them to give way, and the pupil will become 
round; but even then some of the uveal pigment, 
which is easily separable from the posterior surface 
<)f the iris, often remains behind, glued to the lens- 
capgule by a little lymph (Fig. 53). The presence 
of one or more such spots of brown 
pigment on the capsule is always 
0(^usive proof of present or of 
fMt iritis. The pupillary area 
rtself in severe iritis is often 
filed by greyish or yellowish 
lymph, which spreads over it from 
lie iris. The iris may be in- 
hmed without any lymph being 
Aised from its hinder surface, 
ad then the pupil, though sluggish, acting imper- 
xOj to atropine, and never dilating widely, will 
resent no posterior synechisd nor any adhesion of 
^^ent-spots to the lens, but it will always be dis- 
^loored (serous iritis) ; iritis of this kind often 
jcurs with ulceration of the cornea. When exxidar 
3n into the pupil becomes organised, a den^Q ^\i\^ 




Pig. 53.— Spots of 
pigment and lymph 
at seat of former 
iritic adhesions. 
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membrane or a delicate film, often, however, present- 
ing one or more little clear holes, is formed over the 
pupil (" occlusion " of tJie pupil). 

Fain referred to the eyeball and to the parts su^ 
plied by the first, and sometimes by the second, din- 
Ln of the fif ih nerve, commonly occurs in iiitii, 
especially in the early period of the attack. It is a 
very variable symptom, and gives no clue to the 
amount of structural change, being sometimes quite 
an insignificant feature in a case where much lympb 
is thrown out. The pain is seldom constant, but 
comes on at intervals, is often worst at night, and iB 
described as shooting, throbbing, or aching. It is 
commonly referred to the temple or forehead, as well 
as to the eyeball ; sometimes also to the side of the 
nose and to the upper teeth. Photophobia and 
watering are generally proportionate to the pain. 

The duration of acute iritis varies from a few days 
when mild to many weeks when severe. The defect 
of sight is proportionate to the haziness of the comeai 
aqueous, and pupillary space, but in some cases is in- 
creased by changes in the vitreous. Iritis sometimes 
sets in very gradually, causing no marked congestion 
or pain, but slowly giving rise to the formation of 
tough adhesions, and often to the growth of a thin 
membrane over the pupillary area ; in some of these 
the iris becomes thickened and tough, and its huge 
vessels undergo much dilatation, whilst in others 
keratitis punctata occurs (see Cyclitis, p. 129; 
Diseases of Cornea, p. 110 ; and Sympathetic Oph- 
thalmitis, p. 133). 

Besults of iritis, — Such of the results as are per- 
manent need separate notice. Eeference has been, 
made to the adhesions, which are often permanent^ 
and to the spots of uveal pigment on the lens-capsule^ 
which are always so. Either of these conditions tells 
a tale of past iritis which is often a valuable aid Up 
diagnosis. A blue iris which has undergone severe 
ioiZammation may remain greemsh. 
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ihe pupil is " excluded " or " 

r o£ tne iris being free, fluid 

aqueous chamber, and by 

he iris forwards, and di- 

I tlie depth of the anterior 

except at its centre, gives 

a funnel-like appearance ; 

Iging be partial, or be di- 

l^uidsof tough membrane, 

looks cystic. Secondary 

is likely to foUow, and the 

>f the globe should, there- 

carefully noted whenever 

jing is present. "Total 

synechia " always shows a 

though often a chronic, 

is often accompanied by 

bed disease, and followed 

ty of the lens (secondary 

, and in some cases ulti- 

he lens becomes absorbed. 

of iritis are believed to be 

by the presence of synechise, 

m there is no protrusion of 

by fluid ; but their influ- 

his direction has, I believe, 

ch overrated. 



occluded," the 
collects in the 




Fig. 54. — Dia- 
gram to show 
bulging of iris 
by collection of 
aqueous humour 
behind it, when 
the pupillary bor- 
der of the iris is 
completely adhe- 
rent to the lens- 
capsule (exclu- 
sion of pupil). 



, however, be observed that there is still much difPer- 
pinion on the point last referred to. The iritis of 
still held by some to be very liable to recur, and to 
means limited to the secondary stage ; and we still 
r it stated that iritic adhesions, by preventing free 
i of the iris, operate as sources of irritation, and thus 
I to relapse. I have seldom succeeded in getting a 
' recent syphilis in cases of recurring iritis, whilst 
iber of cases of old iritis with the history of in- 
n daring secondary syphilis years before, I have 
)and one with well-marked history of relapses. Lastly, 
reral times seen severe relapses in rheumatic cases after 
f bad been performed as a preveutWe, iO\ \i\i« «NV 
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dence seems to me to favour the view that recorrenceB of 
depend, as a role, upon the constitutional cause of the disc 

The following are the most important points a 
the causes of iritis, and the chief clinical differe 
between the several forms. 

CofUititutional causes, — SypMlis, — The iritij 
acute; it shows a great tendency to efEusioi 
lymph and formation of vascular nodules (pk 
iritis), and the nodules, when very large, may ( 
suppurate ; it is symmetrical in a large proporl 
probably at least two thirds, of the cases, 
asymmetry and absence of lymph-nodules, are c 
mon. It occurs only in secondary syphilis (ei 
acquired or inherited), and seldom relapses. ] 
to be carefully distinguished from the iritis w 
often complicates syphilitic keratitis (p. 105). 

Shevmatiam is the cause of most cases of relap 
unsymmetrical iritis ; there is but little tendenc 
effusion of lymph, and nodules are never formed, 
there is occasionally fluid hypopyon (pp. 97 and 1 
the congestion and pain are often more severe 1 
in syphilitic iritis. A single attack is rarely syn 
trical, though both eyes cpmmonly suffer by ti 
It relapses at intervals of months or years. I 
repeated attacks sometimes result in but 1 
damage to sight. Qout is apparently a cans 
some cases of both acute, and insidious chronic, h 
It is perhaps doubtful whether the gout or 
chronic rheumatism from which the same pati 
sometimes suffer is the cause of the iritis. L 
tendency to relapse, and to affect only one eye 
time, gouty resembles rheumatic iritis. The chiL 
of gouty parents are occasionally liable to a 
insidious and destructive form of chronic iritis, ^ 
disease of the vitreous, keratitis punctata and g 
coma (p. 130) {see also Chap. XXIII). 

Chronic iritis (plastic irido- choroiditis), (see aU 
129). — ^In a few cases symmetrical iritis, of a chr< 
progressiYe and destructive character, is con 
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ted with choroiditis, disease of vitreous and 
condary cataract. These cases, for which it is at 
'esent impossihle to assign any cause, either general 
r local, are chiefly seen in young adults, and, I 
unk, of tenest in women. 

Sympathetic iritis. — See Sympathetic Ophthalmitis. 
Local causes, — Injuries. — Perforating wounds of 
ihe eyehall, particularly if irregular, contused, and 
liomplicated with wound of the lens, are often fol- 
lowed hy iritis. Perforating wounds are more likely 
to be followed hy iritis in old than in young persons. 
If the corneal wound suppurate, or become much 
infiltrated, the iritis is likely to be suppurative, and 
the inflammation to spread to the ciliary processes 
Uid cause destructive panophthalmitis. Iritis may 
follow a wound of the lens-capsule without wound 
of the iris, and with only a mere puncture of the 
cornea. Examples of traumatic iritis from these 
BOTeral causes are seen after the various operations 
for catajoct. The iritis (or more correctly irido- 
capsolitis) following extraction of Senile cataract is 
often prolonged, attended by chemosis, much con- 
8^on, and the formation of tough membrane 
l^ehind the iris (see "Cataract"). — Iritis may also 
follow superficial wounds and abrasions of the cornea, 
or direct blows on the eye ; but it is of great im- 
portance whenever the question of injury comes in, 
^ascertain whether or not there has been a perfor- 
atmg wound. Iritis often accompanies ulcers and 
other inflammations of the cornea especially when 
^p, or complicated with hypopyon, or occurring in 
^i&tlj persons. Iritis may be secondary to deep- 
^ted disease or tumour in the eye. 

Treatment. — (1.) In every case where iritis is pre- 
?6nt atropine is to be used often and continuously, 
border to break down adhesions which have formed^ 
*ttd to allow any lymph subsequently formed to be 
^©posited outside the ordinary area of the pu3^il» 
A strong solution (four grains of 8ulp\iaYft ot «i»\»TO- 
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pine to one ounce of distilled water) is to be dropped 
into the conjunctival sac every hour in the early 
period. Even if the synechisB are, when first seen, 
already so tough that the atropine has no effect on 
them, it may prevent the formation of new ones on 
the same circle. Atropine also greatly relieves pain 
in iritis, and lessens the congestion, and through 
these means it no doubt helps materially to arrest 
exudation. Mild acute iritis may sometimes he 
cured by atropine alone. 

(2.) If there be severe pain with much congestion, 
three or four leeches should be applied to the 
temple, to the malar eminence, or to the side of the 
nose. They may be repeated daily, in the same or 
smaller numbers, with advantage for several days, if 
necessary ; or after one leeching repeated blistering 
may be substituted. Some surgeons use opiates 
instead of, or in addition to, leeches. Leeches occa- 
sionally increase the pain. — Severe pain in iritis can 
nearly always be quickly relieved by artificial heat ; 
either fomentations or dry heat, as hot as can be 
borne, to the eyelids. To apply dry heat, take 
piece of cotton wool the size of two fists, hold it 
the fire, or against a tin pot full of boiling water, 
till quite hot, and apply it to the lids ; have another**^ 
piece ready and change as soon as the first gets^^ 

cool ; continue this for twenty minutes or more, and 

repeat it several times a day.* Paracentesis of the^ 
anterior chamber should be resorted to in 
iritis if the aqueous tumour remain turbid after 
few days of other treatment ; the wound is to be 
opened daily until there is marked improvement. 

(3.) Eest of the eyes is very important. Many aiB- 
attack is lengthened out, and many a relapse afte^ 
partial cure is brought on, by the patient continuing 
at, or returning too soon to, work. It is not in most 
cases necessary to remain in a perfectly dark room; 

* I owe my knowledge of the value of dry heat, so applied^ 
to Mr, Liobreich, 
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x> wear a shade in a room with the blinds down 
s generally enough, prorided that no attempt be 
Kxade to use the eyes. Work should not be re- 
umed till at least a week after all congestion has 
rone off. 

(4.) Cold draughts of air on the eye and all causes 
»:C " catching cold " are to be very carefully avoided, 
^y keeping the eye warmly tied up with a large pad 
»f cotton wool. 

(5.) The cause of the disease is to be treated, and 
Exto this careful inquiry should always be made. If 
lie iritis be syphilitic, treatment for secondary sy- 
>liilis is proper, mercury being given just short of 
siJivation for several months, even though all the 
•<5tive eye symptoms quickly pass off. The rheu- 
Kxatic and gouty varieties are less definitely under 
'lie influence of internal remedies ; iodide of potas- 
ixun, alkalies, colchicum, salicylate of soda, and 
'Viipentine, each have their advocates ; when the pain 
^ severe tincture of aconite is sometimes markedly 
^^«ful ; mercury is seldom needed, but in protracted 
^^d severe cases it may be given with advantage. It 
^ sometimes advisable to combine quinine or iron 
Vith the mercury in syphilis, or to give them in addi- 
tion to other remedies in rheumatic cases. 

(6.) As a rule no stimulants are to be allowed, and 
■•lie bowels should be kept well open. 

(7.) Iridectomy is needed for cases of severe iritis 
^here judicious local and internal treatment have 
been carefully tried for some weeks without marked 
t*elief to the symptoms, and whether or not there be 
Increased tension. It is chiefly in cases of constitu- 
bional origin, either syphilitic or rheumatic, and in 
bhe iritis accompanying ulcers of the cornea, that 
Iridectomy is useful ; it is not admissible in] sympa- 
thetic iritis, nor in iritis after cataract extraction. — 
In reference to iridectomy it is to be borne in mind 
that unless necessary it is injurious, by producing 
an enlarged and irregular pupil through. ^\i\<(^) ^ore 
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optical reasons (p. 5), the patient will often not see s 
well as through the natural pupil, even though thisb 
partially obstructed. The efiPect of the operation i 
abating the inflammation is occasionallj very markec 
but in order to be sure that the effect is due to tl 
operation we must have first tried fairly the oth( 
means of cure. In regard to all methods of Iocs 
treatment we must bear in mind that acute irit 
occurs in all degrees of severity, and that tl 
mildest cases often need only atropine and rest. 

Traumatic iritisy in a very early stage, is best con 
bated by atropine, continuous cold, obtained by la; 
ing upon the closed eyelids pieces of lint wetted i 
iced water and changed every few minutes ; and I 
leeches. Cold is not to be used to any other fora^ 
iritis. 

Congenital irideremia (absence of iris) is occasional 
seen, and is often associated with other congenit 
defects of the eye. 

Colohoma of the iris (congenital cleft in the iri 
gives the effect of a very regularly made iridectom 
It is always downwards or slightly down-iD, ai 
usually, but not always, symmetrical. There a 
many varieties in degree, and sometimes there 
nothing more than a sort of line or seam in the ii 
It often occurs without coloboma of the choroid. 

Persistent remains of the pupillary membrane ha 
sometimes to be distinguished from iritic adhesioi 
They form thin shreds or loops of tissue, in cole 
resembling the iris, to the anterior surface of wlii< 
close to its pupillary border, they are attache 
They are longer and slenderer than posterior syi 
chisB, and are not attached to the lens-capsule.* 
have once seen well-marked remains of this me 
brane complicated with equally unequivocal iri 
adhesions, in a case of acute iritis. 

* When remains of papillary membrane are complicated w 
old iritic adhesions in children, there has probably been int 
uterine intis. 
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CHAPTEE IX 

DISEASES OF THE CILIABT BEOION. 

: This chapter is intended to include cases in which 
! the ciliary body itself, or the corresponding part of 
' the sclerotic, or the episcleral tissue, is the sole seat, 
[ or at least the headquarters, of inflammation. From 
\ the abundance of vessels and nerves in the ciliary 
I hodj, and the importance of its nutritive relations to 
[ the surrounding parts, we find that many of the 
I i&orbid processes of the ciliary region show a strong 
tendency to spread, according to their precise position 
■ *nd depth, to the cornea, iris, or vitreous, and by 
uifluencing the nutrition of the lens to cause secon- 
^ cataract. Although alike on pathological and 
clinical grounds it is necessary to subdivide the class 
u^to groups, we may observe that the various diseases 
of tms part show a general agreement in some of 
their more important characters ; thus all of them 
^ protracted and liable to relapse, and in all there 
18 a marked tendency to patchiness, the morbid pro- 
^8 being most intense in certain spots of the ciliary 
^e, or even occurring in quite discrete patches. It 
^ convenient to make three principal clinical groups, 
the differences between which are accounted for to a 
^t extent by the depth of the tissue chiefly im- 
plicated. The most superficial may be taken first. 

(1.) Epiaderitia (more correctly Scleritia) is the 
name given to one or more large patches of conges- 
^on, with some elevation of the conjunctiva from 
^ckening of the subjacent tissues, in the ciU&t^ 
'^on. The congeation generally ailecta l\ie WTvyoKv^- 
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tiyal as well as the deeper vessels, and the yeUowi 
colour of the exudation tones the bright bloc 
red down to a more or less rusty tinge, which is eq 
cially striking at the centre of the patch, where i 
thickening is greatest. The latter varies in amon 
but seldom causes more than a low, widely sprc 
mound of swelling. 

Episcleritis is a rather rare disease. It occi 
chiefly on the exposed parts of the ciliary region, a 
especially near the outer canthus ; but the patd 
may occur at any part of the circle, and exceptiona 
the inflammation is diffused over a much wider ai 
than the ciliary zone, extending far back, out of vie 
The iris is often a little discoloured and the pu 
sluggish, but actual iritis is the exception. There 
often much aching pain. The disease is subacn 
reaching its acme in not less than two or three wee 
and requiring a much longer time before absorpti 
is complete. Fresh patches are apt to spring 
while old ones are declining, and so the disease n 
last for months ; indeed, relapses at intervals a 
in fresh spots are the rule. It usually affects oi 
one eye at a time, but both often suffer sooner or lai 
After the congestion and thickening have disappeai 
a patch of the underlying sclerotic, of rather smal 
size, is generally seen to be dusky as if stained ; 
is doubtful whether such patches represent thinni 
of the sclerotic from atrophy, or only staining ; it 
but seldom that they show any tendency to bulge 
if thinned. 

In rare cases the exudation is much more abunda 
and a large hemispherical swelling is formed, wh 
may even contain pus ; such cases pass by gradati< 
into conjunctival phlyctenulsB, and are generally m 
in children (compare p. 95). 

Episcleritis is seldom seen except in adults, anc 
commoner in men than women. Inquiry often she 
that the sufferer is, either from occupation 
temperament, particularly IxaJoV^ \.o \i^ ^^^^j^d 
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exposure to cold or by changes of temperature. Some 
of the patients are rheumatic, some gouty. Similar 
patches, but of a brownish, rather translucent ap- 
pearance, are occasionally caused by tertiary syphilis,, 
acquired or inherited (" gummatovs scleritia "). 

In the treatment, protection by a warm bandage, 
Test,the yellow ointment (Fig. 11), the use of repeated 
blisters, and local stimulation of the swelling, are 
generally the most efficacious. Atropine is very use* 
Minalkying pain. Internal remedies seldom seem 
to exert much influence, except in syphilitic cases. 
Salicylate of soda has been highly spoken of by 



Lately systematic kneading of the eye through the 
closed lids ('' massage "), and also scraping away the 
exudation with a sharp spoon, after turning back tho 
eonjunctiva, have been highly spoken of, and are cer- 
tainly worth trial. 

(2.) SclerO'JceratUia and sclero^ritia (" scrof ulous- 
8<ilerotitis," ** anterior choroiditis"). — ^A more deeply, 
seated, very persistent, or relapsing, subacute inflam- 
J^Uition, characterised by, congestion of a violet tint 
(deep scleral congestion, p. 27, 2), abruptly limited 
^ the ciliary zone, and affecting some parts of the 
*one more than others (tendency to patchiness). 
^ly in the case there is a slight degree of bulging 
^ the affected part, due partly to thickening ; whilst 
Patches of cloudy opacity, which may or may not 
^cerate, appear in the cornea close to its margin, 
fetis generally occurs later. Pain and photophobia 
^ often severe. After a varying interval, always 
^eeks, more often months, the symptoms recede. 
At the focus of greatest congestion, or it may be 
•round the entire zone, the sclerotic is left of a 
dusky colour, sometimes interspersed with little yel- 
lowish patches, and permanent haziness of the most 
^ected parts of ^e cornea remains. The disease 
^ almost certain to relapse sooner or latex \ ot ^^.^vi^- 
^MOD of fresh indammatorj foci foWovr ea.^ oVSasx 
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withoatany intervals of real recovery, the whole pro- 
cess extending orer months or years. After eedi 
attack more haze of cornea and fresh iritic adheaioK 
are left. The sclerotic, in bad cases of some yeus' 
standing, l^ecomes much stained, and bulges de- 
cidedly (ciliary or anterior staphyloma), and tlie 
cornea becomes both opaque and altered in cnrwi 
the eye is then useless, thoi^h bat seldom liable to 
further active symptoms. 

The characteristic appearance of an eye which hu 
been moderately affected is the dusky colour oiibi 
sclerotic and the im- 
^^^ gular, patchy opadtad 

jp^jtMnW*. m the cornea (Fig, AS), 

J^^K/jSJI^^^S which are often con- 

/^/I^^^^^^^S " tinuous with the scle- 

•^;d^^^^^^B^( rotic. The disease does 

not occur in childrsn, 
nor does it beglii l»t« 
in life; most of tba 
patients are young oi 
middle-aged aduUii 
and, unlike the forms 
variety, most are wo- 
men. It is not associated with any special diathesi 
or dyscrasia, but generaUy goes along with a feelb 
circulation and liability to " catch cold ;" in sonW 
cases there is a definite family history of scrofulat' 
of phthisis. Predisposed persons are more likdy to 
suffer in cold weather, or after change to a colder ot 
damper climate, or after any cause of exhaustioni 
such as suckling. 

Treatment is at best bat palliative. Local stimnli- 
tiou by yellow ointment or calomel is very usefoi i> 
some cases, particularly in those which vei^ towaidi 
the phlyctenular type. In the early stages, especial^ 
when tiie congestion is very violent and altogeUiC 
subconjunctival, atropine often gives relief, and iti^ 
o/ course, useful for the \iv&a. 'fi«^wbbd. ^Uaterisg 
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Jso to be tried, though not all cases are benefited 
it. I have no^ seen much benefit from setons. 
urm, dry applications to the lids are, as a rule, 
ter than cold. Mercury, in small and long-con- 
aed doses, is certainly valuable when the patient 
lotansemic and feeble, but it is to be combined 
.h cod-liver oil and iron. Protection from cold and 
ght light by " goggles" is a very important mea- 
"e, both during the attacks and in the intervals 
ween them. There is no rule as to symmetry; 
;h eyes often suffer sooner or later, but sometimes 
) escapes whilst the other is attacked repeatedly, 
msition forms occur between this disease and 
seleritis. 

[3.) OyclUis with disease of vitreous and keratitis 
viata (chronic serous irido-choroiditis) . — ^A small 
b important series of cases, in which there is con- 
itioD, as in mild iritis, and dulness of sight, but 
lally no pain or photophobia. Flocculi are found 
the anterior part of the vitreous, or numerous 
ftll dots of deposit are seen on the posterior sur- 
e of the cornea (keratitis punctata. Fig. 49) ; the 
ierior chamber is often too deep, and insidious 
is usually follows. Patches of recent choroiditis 
170) are often to be seen at the fundus. Per- 
tence and liability to relapse are features as 
rked here as in the other members of the cyclitic 
*ap. The tension is often slightly augmented 
the beginning, and the eye sometimes passes into 
ermanent state of chronic glaucoma from blocking 
the ligamentum pectinatum with cells, without the 
enrention of plastic iritis {see Glaucoma) ; but 
lally the final condition depends on the extent of 
! iritic adhesions, for when the synechisB are nume- 
18 and tough, and the iris is much altered in struc- 
e, or the pupil blocked by iritic membrane, second- 
[ glaucoma is likely to arise from imprisonment of 
id behind the iris (Fig. 64). When seen. qyjA^ 
ly the ^agnosia will probably be " sexowa \n\Ast 

9 
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or " ciliary congestion,** unless tlie eye be carefully 
examined ; for the pupil is generally free in allpaxts, 
or shows, at most, one or two adhesions after atropine 
has been used. In a few cases the punctate deposits 
on the back of the cornea constitute almost the only 
objective change (simple keratitis punctata), but 
these are very rare (p. 110) (compare Chronic Iritis, 
p. 120). 

The cases occur in adolescents or young adults, 
and the disease is always sooner or later symmetrioaL 
Many mild cases recover perfectly, and in most others 
the final result is satisfactory. In respect to cause, 
there is strong reason to believe that many of these 
eases are the result of gout in a previous generation, 
the patient himself never having had the disease 
(Hutchinson). The disease seems often to be excited 
in predisposed persons by prolonged overwork or 
anxiety, combined with underfeeding, or defective 
assimilation ; the patients often describe themselTes 
as delicate ; some are phthisical. On the other hand, 
in some of the worst cases, leading to secondary cat' 
aract and ultimately to shrinking of the eyes (p. 120)> 
the patient appears to be, from first to last, in good 
health, and free from any ascertainable morbid 
diathesis. 

In the treaiment prolonged rest of the eyes i» 
important. Atropine is usually necessary, but if 
there be increase of tension its effect must be care* 
fully watched, and in cases where there are no iritic 
adhesions, eserine may have to be substituted. K 
the increase of tension keeps up, and seems to be 
damaging the sight, iridectomy is necessary. Small 
doses of iodide of potassium and mercury appear to 
be useful in the earlier stages, given with proper pw- 
cautions, and accompanied by iron and cod-liver oil. 
Change of climate would probably often be very bene- 
ficial. In the worst cases, where the changes are 
like those resulting from sympathetic ophthalmitis^ 
no treatment seems to liavo aw^ effect. 
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Cases of acute inflammation are occasionally seen 
in whicli most of the symptoms resemble those of 
acute iritis, but with the iris so little affected, that it 
is evidently not the headquarters of the morbid 
action. The tension may be much reduced, whilst 
repeated and rapid variations, both in sight and 
objective symptoms, occur. The term '* idiopathic 
fUhisis huUn** has been applied to some of these. 
Again, some cases of syphilitic inflammation, which 
are classed as syphilitic *' iritis," might more cor- 
rectly be called" cychtis." In some cases of heredito- 
BypluUtic keratitis there is much cy clitic complication 
(p. 108), and these are always difficult to treat. 

Plastic inflammation of the ciliary body, following 
injury (traumatic iritis or iridocyclitis), is the usual 
starting-point of the changes which set up sympa- 
thetic inflammation of the fellow eye ; the tension 
is often lowered, and the symptoms subacute. The 
onset of purulent traumatic cyclitis (panophthalmitis) 
is signalised by congestion, pain, chemosis, and swel- 
ling of lids. The inflammation quickly spreads to the 
fibrous capsule of Tenon and the muscles, the eye 
becoming glued to the surrounding parts, protruded 
and fixed. If the lens be transparent a yellow or 
greenish reflection is, after a few days, sometimes 
seen behind it, indicating the presence of pus in 
tke vitreous humour ; but usually the cornea and 
aqueous are too turbid, even should the lens be 
dear, to allow deep inspection. 

SYMPATHETIC IRRITATION AND SYMPATHETIC 

OPHTHALMITIS. 

Certain morbid changes^in one eye may set up 
either functional disturbance or destructive inflamr 
{fiation in its fellow. The term sympathetic irritation 
is given to the former, and sympathetic ophthalmitis 
(or ophthalmia) to the latter. Though these conditions 
ttiay be combined, they more often occur aepax«A»A'5 ^ 
and it is reij important to distinguish 'between >i^<^x(i. 
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AlthoTigli at present the exact nature of the changes 
which precede sympathetic inflammation is unknown, 
and their path has not been fully traced out, we 
are sure (1) that the changes start from the region 
most richly supplied by branches of the ciUary 
nerves (composed of fibres from the fifth, sympa- 
thetic, and third), viz. the ciliary body and iris; (2) 
that their first effects are generally seen in the same 
part of the sympathising eye; (3) that the exciting 
eye has nearly always been wounded, and in its 
anterior part ; and that decided plastic inflammation 
of its uveal tract is always present ; (4) that inflam- 
matory changes have in some cases been found in 
the ciliary nerves and optic nerve of the exciting eye. 

The morbid influence has of late years been gene- 
rally believed to pass along the ciliary nerves ; bnt 
the earlier hypothesis of transmission along the optic 
nerve has recently been revived, and, further, the 
blood-vessels, lymphatics, and even the blood itself, 
are at the present time claimed by different authors 
as probable channels. The histology of the subject 
has not yet been fully worked out by the most 
modern methods. 

In almost every case sympathetic inflammation is 
set up by a perforating wound, either accidental or 
operative, in the ciliary region of the other eye, v«. 
within a zone, nearly a quarter of an inch wide, sur- 
rounding the cornea. The risk attending a wound 
in this "dangerous zone ** is increased if it be lace- 
rated, or heal slowly, or if the iris or ciliary body be 
engaged between the lips of the sclerotic, or if the 
eye contain a foreign body ; under all conditions, 
indeed, which make the occurrence of plastic or pu- 
rulent irido-cyclitis probable. Sympathetic inflam- 
mation may also be set up by a foreign body lodged 
in the eye, whether the wound be in the ciliary 
region or not ; by an eye containing a tumour, though 
j^robablynot unless the eye has been operated upon; 
bf a purely corneal wound, ot z» \j^xtoY^ting ulcer, if 
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cated by adhesion of the iris, with dragging on 
iary body. 

,ptom8 in the Exciting eye. — The exciting eye, 
it is causing sympathetic irritation, generally 
ciliary congestion and photophobia, and often 
! neuralgic pain. In an eye which is causing 
thetic inflammation, iritis, often with lowered 
1, is always present ; but the iritis is often 
IS and without noticeable congestion, and thus 
tsily be overlooked ; it is especially important 
ember that the exciting eye, though its sight 
ays damaged, need not be blind, and that 
certain circumstances, it may in the end be 
tter eye of the two. 

ptams in the Sympathising eye. — a. Sympathetic 
ion. — The eye is, in common speech, " weak " 
itable." It is intolerant of light, and easily 
I and waters if exposed to bright light or if 
ised ; the accommodation is weakened or irri- 
so that continued vision for near objects is 
I or eveA impossible, and the ciliary muscle 
liable to give way suddenly for a short time, 
bient complaining that near objects now and 
iddenly become misty for a while. Neuralgic 
referred to the eye and side of the head, are 
)mmon. Temporary darkening of sight, in- 
g suspension of retinal function, and more 
: defecfc of sight without ophthalmoscopic 
>s, are spoken of as occurring in certain cases, 
.ttacks may occur again and again in varying 
y, lasting for days or weeks, and finally ceasing 
.t ever passing on to structural change. Sym- 
ic irritation is always, and as a rule promptly, 
by removal of the exciting eye ; but occasion- 
e symptoms persist for some time afterwards. 
ympathetic Inflammation {Ophthalmitis). — The 
) may arise out of an attack of " irritation/* 
ich more commonly it sets in without aii"3 ^vii&i 
\g. It may he acute and severe, or bo msv3ao\x.% 
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as to escape the uotice of the patient until well 
advanced. It is in all cases a prolonged and a relaps* 
ing disease ; when once started it is self-maintaming, 
and its course usually extends over many months, 
or even a year or two. In mild cases a good recovery 
eventually takes place, but in a large majority the q^e 
becomes blind. The disease usually takes the form 
of a plastic irido-cyclitis or irido-choroiditis, with 
exudation from the entire posterior surface of the 
iris, leading to total posterior synechia (p. 117). 
Its chief early peculiarities are a great liabilitj 
to dotted deposits on the back of the cornea 
(p. 110), dusky ciliary congestion with marked 
engoi^ement of the large vessels which perforate 
the sclerotic in the ciliary region, and thickening 
and muddiness of the iris, causing shallownesB 
of the anterior chamber; if the pupil allows of 
ophthalmoscopic examination we shall find the 
vitreous clouded by floating opacities, and there is 
often neuro-retinitis. In acute and severe cases the 
congestion is intense, there is severe pain, photo- 
phobia, and tenderness on pressure, and the iiiS) 
besides being thick, is changed in colour to a peculiar 
buff or yellowish brown, and shows numerous enr 
larged blood-vessels. Attacks of intense neuralgia 
of the fifth nerve characterise some cases. In cases 
of all degrees, the tension is often increased, the eye 
becoming decidedly glaucomatous for a longer ox 
shorter time. Many dotted opacities appear in the 
lens, which afterwards becomes completely catanno- 
tous and in some cases is finally quite absorbed, h 
the worst cases the eye finally shrinks, but in man] 
it remains glaucomatous with total posterior syne- 
chia corneal haze and more or less ciliary staphy* 
loma. In the mildest cases (the so-called " serous ' 
form), the disease never goes beyond a chronic iritii 
with punctate keratitis, disease of the vitreous, ani 
sometimes (perhaps usually) neuro-retinitis. 
8fmpa,theiic ophthalmitis ^ei\i€CQ^^ \^^ms aboul 
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tvo or three months after the injury to the exciting 
«ye; very seldom sooner than three weeks, i.e. not 
until time has elapsed for well-marked inflammatory 
^haDges to occur at the seat of injury. On the other 
hand, the disease may set in at any length of time, 
«yen many years, after the injury or other disease of 
the exciting eye, particularly if the latter contain a 
foreign body. It occurs at all ages, but children are 
considered to be more liable than adults. Distinct 
inflammatory changes are always present in the 
ezdtiiig eye, but, as already stated, these may be 
manifested by but very slight subjective symptoms. 
When carefully observed, these changes are found to 
precede by some days, if not longer, the onset of 
itmctural disease in the sympathising eye, the mor- 
bid process apparently taking some time to travel 
from one eye to the other. 

Treatment, — By far the most important measure 
refers to prevention. When once sympathetic in- 
flammation has begun we can do little to modify its 
oourse. The clear recognition of this fact leads us 
to advise the excision of every eye which is at the 
same time useless and liable to cause sympathetic 
ittischief, i.e. of all eyes which are blind from injury 
or disease of the anterior segment of the globe ; and 
to give this advice most urgently when the blind eye 
is already tender or irritable, or is liable to become 
^, when it has been lost by wound, and when it is 
probable that it may contain a foreign body. Any 
lost eye in which there are signs of past iritis, even 
jf there be no history of injury, is best removed, 
^specially if shrunken. But much judgment is 
Reeded if the damaged eye, though irritable and 
^ely to cause mischief, still retains more or less 
^ht. Every attention must then be paid to the 
Gxact position of the woimd, the evidence as to its 
depth, the evidence of hsemorrhage, and especially to 
the condition of the lens, and to the presence of the 
rellowisb haziness behind the lens, w\iic\i Vndac^Xi^ 
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Ijmpli or pus in the vitreous (p. 131). The date o! 
the injury and the condition of the wound, whether 
healed by immediate union, or with scarring, pucker- 
ing or flattening, are very important points. Irriialm 
of the fellow eye may set in a few days after the 
injury ; but since inflammation very seldom begin* 
sooner than two or three weeks, we may, if we see the 
case early, watch it for a little time. Complete and 
prolonged rest in a darkened room is a very important 
element in the prevention of sympathetic irritation 
and inflammation, and should always be insisted on 
when we are trying to save an injured eye (compare 
p. 122) . In rare cases sympathetic inflammation sets 
in after the removal of the exciting eye, even after an 
interval of several weeks, a contingency which em- 
phasises the importance of excising every condemned 
eye at the earliest possible moment. 

When sympathetic ophthalmitis has set in we can 
do comparatively little. 

A. The exciting eyCy if quite blind or so seriously 
damaged as to be for practical purposes certainly 
useless, is to be excised at once, though the evidence 
of benefit from this course is slender. But it is not 
to be removed if there is reason to hope for restora- 
tion of useful sight in it ; if there be simply * 
moderate degree of subacute irido-cyclitis with ot 
without traumatic cataract, and with sight propot* 
tionate to the state of the lens, the eye is to be car^ 
fully treated, since it may very probably in the en^ 
be the better of the two (p. 133). 

B. The sympathising eye. The important measure! 
are (1) atropine, used very often, as for acute iritis 
(2) absolute rest and exclusion of light by residence 
in a dark room and with a black bandage over tb< 
eyea; (3) repeated leeching if the symptoms ar 
severe, or counter-irritation by blisters or by a setoi 
in chronic cases. (4) Mercury is believed by 8oni| 
to be beneficial. Quinine is sometimes given. (5 
No operation is peTmi88\\>\e^\\\Vs.1;»\»lLie disease is stil 
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re, sinoe iridectomy, performed wliilst there are 
re symptoms, is followed by closure of the gap 
. fresh lymph. Operations in severe cases which 
i become quiet are seldom of use, the eye being 
jrally then past recovery, 

he prognosis is, as will be gathered, very grave ; 
1 in the mildest cases, when seen quite early, we 
it be very cautious, for the disease often slowly 
presses for many months. 
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CHAPTER X 

INJUBIES OF THE EYEBALL. 

A CLBAB distinction is to be made between contu- 
:8ion and concussion injuries, and wounds of the 
eyeball. 

(1.) Contusion and concussion injuries, — ^JBtfp^ 
of the eyeball is commonly tbe result of severe direct 
blows. The rent is nearly always in the sclerotic, 
either a little behind, or close to the corneal margin, 
with which it is concentric ; the cornea itseK is but 
seldom rent by a blow. The rupture is usually 
large, involves all the tunics, and is followed by ini- 
mediate haemorrhage between the retina and choroid, 
and into the vitreous and anterior chambers ; oftett 
the lens and of some of the vitreous escape ; siglit 
is usually reduced to perception of light or of large 
objects. The conjimctiva, however, often escapes 
untom, and in such a case if the lens pass throng 
the rent in the sclerotic, it will be held down by tine 
•conjunctiva, and form a prominent, rounded, trans- 
lucent swelling over the rupture. The diagnosis d 
rupture is generally easy, even if the rent be more or 
less concealed. The eyeball often shrinks ; but occa- 
sionally it recovers with useful vision. Immediate 
excision is generally best when the wound is ** com* 
pound;" but if the conjunctiva be not torn, and 
occasionally even when it is, we should wait a fair 
days until the disappearance of the blood from the 
•anterior chamber allows the deeper parts to be seen. 
Hhe treatment is the same as for wounds of the eye 
<p. 143). 

It msbj here be mentioned ^i\^\> ^^v;^\va bssmor- 
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companied by severe pain, sometimes occurs 
the choroid and sclerotic as the result of 
iminution of tension, either by an operation, 
ixtraction of cataract or iridectomy, or by a 
wound of the cornea. Eyes in which this 
•e for the most part already unsound and 
acomatous. 

often cause internal damage vnthout rup- 
IS hard coais of the eye. The iris may be 
n its ciliary attachment (coredialysis), so 
pupils are formed (Fig. 66) or the lens be 
or displaced 
3y partial rup- 
ts suspensory 
, so that the 
ig lost its sup- 
L shake about 
)ry movement 
'S iris). Such 
re likely to be 
for a time by 
into the ante- 
uber and into 
3US. The lens 

)mes opaque afterwards (p. 167). Detachment 
ina is often found after severe blows, which 
led haemorrhage into the vitreous. — Blows on 
of the eye may cause rupture of the choroid, or 
age from choroidal or retinal vessels. These 
ire found at the central part of the fundus. 
Lost exactly at the yellow spot, thus causing 
mage to sight. The rents in the choroid 
ifter the blood has cleared up, as lines or 
»ands of atrophy bordered by pigment, and 
ghtly curved towards the disc (Fig. 69). 
lages from the choroidal vessels vrithout 
)f the choroid, usually leave some residual 
after absorption. — Paralysis of the iris au<Z 
uscle, with partial and often irreg;v\\AX) da\a«- 




PiG. 56. — Separation of irig fol- 
lowing a blow (after Lawson). 
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tation of the pupil are sometimes the sole results 
of a blow on the eye. The defect of sight caai be 
remedied by a convex lens. When uncomplicated 
these symptoms are seldom permanent. (For Trm- 
matic Iritis, see p. 121.) 

Great defect of sight following a blow, and neither 
remedied by glasses nor accounted for by blood in 
the anterior chamber, will generally mean copious 
hsemorrhage into the vitreous, with or without the 
other changes just mentioned in the retina and cho- 
roid. The red blood may sometimes be seen by focal 
light, but often its presence can only be infened 
from the opaque state of the vitreous. Probably in 
most of these cases the blood comes from the large 
veins of the ciliary body, but sometimes from the 
vessels of the choroid or retina. There may be no 
external ecchymosis. The tension of the globe is to 
be noted ; it is not often increased unless inflainma* 
tion has set in or the eye was previously glauco- 
matous, and in some cases it is below par. The 
prognosis should be very guarded whenever there is 
reason to think, from the opaque state of the 
vitreous, that much bleeding has taken place, or 
when the iris is tremulous or partly detached, or if 
any rupture of the choroid can be made out. Blood 
in the anterior chamber is often completely absorbed 
in a day or two ; but in the vitreous humour absorp- 
tion, though rapid, is less complete, and permanent 
opacities are often left. The use of atropine, the 
frequent application of iced water, or of an evapo- 
rating lotion, to the lids, and occasional leeching if 
there are inflammatory symptoms, will do all that is 
possible for the first week or two after a severe blow 
with internal hsemorrhage. If the lens be loosened it 
may at any time act as an irritating foreign body, or 
set up a glaucomatous inflammation (p. 165). Now 
and then optic neuritis occurs in the injured eye as the 
immediate effect of the blow. Hsemorrhage behind 
the choroid is believed \» aceo^mXi lot ^4;ttain well- 
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mown cases in whicb, after a blow, there is defect 
I sight without visible change, or with localised, 
emporary haze of retina Q^ commotio retince*'), 
temporary myopia or astigmatism may also follow a 
(low on the eye ; they depend on altered curvature 
i the lens, and are sometimes entirely removed by 
►aralysing the ciliary muscle with atropine {see also 
lysterical Amblyopia). 

(2.) Wouiida. — A. Superficial ahrcmona of the cornea 
ause much pain, with watering, photophobia, and 
iliary congestion. They are frequently due to a 
cratch by the finger nail of a baby at the breast, 
^lie abraded surface is often very small and shows 
10 opacity ; it is detected by watching the reflexion 
f a window from the cornea (p. 19), whilst the 
atient slowly moves his eye. Now and then the 
fmptoms return after a long interval of cure. 

J^Qute fragments of metal or stone flying from 
)ol8, &c., often partly imbed themselves in the 
)mea Q^ foreign body on the cornea**), and give rise 
) varying degrees of irritability and pain. The frag- 
lent soon becomes surrounded by a hazy zone of 
^filtration, but it remains easily visible unless it be 
3iy small or covered by mucus or epithelium. When 
i doubt always examine the cornea by focal light 
ith magnifying power (p. 37). 
The pupil is often smaUer than its fellow, and the 
)lour of the iris altered in cases of superficial in- 
iry to the cornea, indicating congestion of the iris 
>. 29). Actual iritis sometimes occurs, but not 
iless the corneal wound inflames. 
Treatment — (For removal of foreign bodies, see 
Derations). After surface injuries a drop of castor 
[may be applied and the eye kept closed for the day 
ith a pad of wadding and a bandage. Atropine is 
quired if there is much irritation or threatened 
tifl. If hypopyon appear the case becomes one of 
rpopyon ulcer (p. 96). 
Foreign bodies often adhere to the iuixer saxi-o/i^ 
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of the upper lid ; whenever a patient states tbat 
he has ^^ something in his eye " and nothing can be 
found on the cornea, the upper lid must therefore be 
everted and examined. 

Large bodies sometimes pass far back into the 
upper or lower conjunctival sulcus, and lie hidden 
for weeks or months, causing only local inflammation 
and some thickening of the conjunctiva. Search 
must be made, if needful, with a wire loop or probe 
whenever the suspicion arises (see Orbit). 

B. BumSf scalds, and injuries by caustics. So, — ^The 
conjunctiva and cornea are often damaged by splashes 
of molten lead, or by strong alkalies or acids, rf 
which lime, either quick or freshly slaked, is one of 
the commonest. The eyeball is not often scalded, 
the lids closing quickly enough to prevent entrance 
of the steam or hot water. In none of these cases is 
the full effect apparent for some days, and a cautions 
opinion should, therefore, always be given when the 
case is seen very early. 

The effects of such accidents are manifested by (1) 
inflammation of the cornea passing into suppurative 
keratitis, with hypopyon in bad cases ; (2) scarring and 
shortening of the conjunctiva, and in baid cases adhe* 
sion of its palpebral and ocular surfaces, «ym&2ep%aytw. 

The most superficial burns whiten and dry the 
surface, and in a few hours the epithelium i» 
shed. This is shown on the cornea by a sharplf 
outlined, slightly depressed area. The surface is 
clear if the damage be quite superficial and recent, 
but more or less opalescent, or even yellowish, 
if the case be a few days old, and the bum be deep 
enough to have caused destruction or inflammation 
of the true corneal tissue. When there is mnch 
opacity it does not completely clear, and consider- 
able flattening of the cornea and neighbouring scle- 
rotic often occurs at the seat of deep and extensive 
bums. The conjunctival whitening is followed by 
mere desquamation and ^^^evxW tq»»^1\qii^ or by 
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nloeration and scarring, according to the depth of 
the damage. 

Treatment. — In recent cases, seen before reaction 
begun, a drop of castor oil once or twice a day, 
a few leeches to the temple, and the use of a cold 
eyaporating lotion, or of iced water, will sometimes 
pre?ent inflammation. If seen immediately after 
the accident, the conjunctival sac is to be carefully 
searched for fragments, or washed with very weak 
add or alkaline solution if a liquid caustic of the 
opposite character have done the damage. If in- 
flammatory reaction is already present when the case 
comes to notice, treatment by compress, hot fomenta- 
tions, and the other means recommended for suppu- 
rating ulcers (p. 101), is most suitable. There is often 
much pain and chemosis. Buttons of granulation 
forming on the floor of a healing bum of conjunctiva 
should be snipped off. 

c. Penetrating woimds and gun-shot injuries, — When 
a patient says that his eye is wounded, the first step 
is to examine the seat, extent and character of the 
Vonnd, ascertain the interval since the injury, and 
test the sight of the eye ; the next, to make out all 
*e can about the wounding body, and especially 
whether any fragment has been left within the 
Byelall. 

Very large foreign bodies, such as pieces of glass, 
sometimes lie for long in the eye without causing 
Dinch trouble, the large wound having given exit 
to the contents of the globe, and been followed by 
lUpid shrinking without inflammation. 

Treatment — Penetrating wounds are least serious 
when they implicate the cornea alone, or the sclerotic 
hehind the ciliary region, i, e. when situated at 
least i inch behind the cornea. Penetrating wounds 
of the cornea, without injury to the iris or lens, and 
^thout any prolapse of iris are rare ; they generally 
^ very well, and if the case be not seen until one or 
*wo days after the injury, the wound will oi\«n.TQaN^ 
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iiealed firmly enough to retain the aqueous, and it 
may be difficult to decide whether the whole thick- 
ness of the cornea have been penetrated or not 
Wounds of the sclerotic seldom unite without the 
interposition of a layer of lymph ; when seen early 
they should, if gaping, clean, and uncomplicated 1)J 
evidence of internal injury, be treated by the insertion 
of one or two fine sutures, followed by the use of 
ice (p. 124). 

But penetrating wounds are usually very serious to 
the injured eye ; the iris is frequently lacerated and 
included in the track of the wound ; the lens is 
punctured and becomes swollen and opaque from 
absorption of the aqueous humour (traumatic catarcui, 
p. 157), and liable in its swollen state to press on the 
ciliary processes, and cause grave symptoms ; exten- 
sive bleeding perhaps takes place into the vitreous; a 
few days later plastic or purulent cyclitis may de- 
stroy the eye (p. 131). The fellow eye is, of course, 
often in danger of sympathetic inflammation.— 
Every case has therefore to be judged from two points 
of view, the damage to the injured eye and the risk 
to the sound one ; and tbe question whether to 
sacrifice, or attempt to save, the former is sometimes 
very difficult to decide. 

(I.) In the two following cases the eye should be 
excised at once. (1) If the wound, lying wholly 
or partly in the ** dangerous region" (p. 132), be so 
large and so complicated with injury to deeper parts 
that no hope of useful sight remains. (2) If, even 
though the wound be small, it lie in the dangerous 
region, and have already set up severe iritis, pp. 121 
and 131). 

(n.) There is the large class of cases in which it 
is certain or very probable that the eye contains a 
foreign body, although the injury is not of itself , 
fatal to sight and has not as yet led to inflammation 
or to shrinking of the eye. 

Tbe first question tVien. \a ^\i^\Xi^x tW foreign body 
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can be seen, tlie second whether or not it is steel or 
iron, and therefore possibly removable by a magnet. 
A foreign body, if lying on or embedded in the iris, 
the lens being intact, should be removed, usually 
with the portion of iris to which it is attached ; u 
loose in the anterior chamber it may be difficult to 
lemoTe. If it can be seen imbedded in the lens and 
the condition of the eye be otherwise favorable, a 
8coop extraction may be done in the hope of re- 
moving the fragment with the lens ; or the lens may 
he allowed, or by a needle operation (p. 159) induced, 
tonndei^o partial absorption and shrinking, so as to 
enclose the foreign body more firmly, and when sub- 
•eqnently extracted, to bring it away. If we are cer- 
tiinthat the foreign body has passed into the vitreous, 
whether through the lens or not, and whether by 
gunshot or not, we can seldom save the eye. The 
foreign body can in such a case seldom be seen, but 
^ track of opacity through the lens with blood in 
he vitreous, or even the latter alone, with conclusive 
iistory that the wound was made by a fragment or a 
hot, and not by an instrument or large body, will 
enerally decide us in favour of excision. — These 
ales now need some modification when the foreign 
ody is of iron or steel, since it has been found 
ossible in certain cases, by means of a strong 
iectro-magnet, to remove such fragments, even when 
nng in the vitreous. This may be done either 
irough the wound of entrance, more or less en- 
u^[ed, or through a fresh wound made where the 
ody is seen, or believed, to lie. Many forms of mag- 
et have been employed, the most successful, how- 
rer, usually beii^ those in which a small spatula 
Kstrument, powerfully magnetised by being attached 
> the core of an electro-magnetic coil, is introduced 
ito the eye in search of the body. The spatula 
I the instrument used at Moorfields will, when 
iie circuit is complete, lift nine ounces. Thowgb. ^ 
>n8iderabJe number of eyea have now \)eeTi fia.N^dL 
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with useful sight by means of the magnet, it must be 
remembered that the extraction of the foreign body 
does not ensure the safety of the eye ; that the eye 
may inflame or shrink, and remain as potent a source 
of sympathetic disease as before, especially so if iritiB 
or threatened panophthalmitis were present at the 
time of operation.* Foreign bodies occasionally be- 
come imbedded at the fundus, beyond the dangerouB 
region, without causing any further trouble. 

(in.) There remain cases of less severe character, 
in which there is no foreign body in the eye ; (1) 
the woimd is in the dangerous region and compUcated 
with traumatic cataract ; (2) in the dangerous region 
without traumatic cataract ; (3) there is trauimitic 
cataract, but the wound is corneal, and, therefore, 
out of the dangerous zone. In group (2) there will 
often be much difficulty in deciding what to do, it 
being presumed that the wounded eye shows no iritifl 
or other signs of severe inflammation ; some of the 
most difficult cases are those of wounds by sbaip 
instruments close to the corneal border, with con- 
siderable adhesion of the iris, or in which there is 
evidence that the track lies between the lens and the 
ciliary processes, the lens not being wounded, and 
useful sight remaining. If the patient be seen within 
two or three weeks of the injury, and the sound eye 
shows no irritation, we may safely watch the case 
for a few days. If decided sympathetic irritatidn 
(p. 133) be present, and do not yield after a few 
days' treatment, excision is advisable, even though 
the lens of the wounded eye be uninjured. In re- 
gard to group 1, excision is without doubt the 
safest course in all cases, whether or not the eye be 
causing sympathetic symptoms or be itself especially 
irritable; for there is little prospect of regaining 

* Mr Snell, of Sheffield, who has probably had a larger ex- 
perience of this method than anyone else, has published (Jane* 
1883), an excellent monograph, in which all the cases hitherto 
recorded are given, in addition to\)^ o^m. 
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lefnl vision in an eye with a ciliary wound and 
amnatic cataract. In group 3, excision is justi- 
ible only in the rare cases where severe iritis and 
leatened panophthalmitis come on. The patient 
all open cases must be warned, and must be seen 
eiy few days for many weeks. 
When sympathetic ophthalmitis has set in before 
e patient asks advice, the rule as to excision of the 
citing eye is different (p. 136). 
The treatment of wounded eyes which are not 
dfled is the same as for traumatic iritis and cataract, 
K. atropine, rest, and local depletion (see p. 124 and 
>7). If seen before inflammation (iritis) has begun 
) Ib to be used. If the iris has prolapsed into the 
)imd the protrusion should be drawn further out 
id a lai^e piece of iris cut off, so that the ends when 
placed by the curette may retract and remain quite 
» from the wound (see Iridectomy) ; this may be 
m as much as three or four days after the injury. 
Been a few hours after the wound, the prolapse 
a sometimes be returned, or made to retract by 
nine. 

It is sometimes important to determine whether an 
eised eye contains a foreign body. If nothing can 
found in the blood or lymph, Ac., by feeling with 
probe, it is best to crush the soft parts, little by 
Ue» between finger and thumb, when the smallest 
Hide will be felt. If a shot has entered and left 
6 eye, the counter-opening may, if recent, be found 
n& the inside, although no irregularity be notico- 
fc outside the eyeball. 
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CHAPTEE XI 

CATARACT. 

Cataract means opacity o£ the crystalliiie lens, 
and is due to changes in the structure and oomposU 
tion of the lens-fibres. The capsule is often thickened, 
but otherwise not much altered. The changes 
seldom occur throughout the whole lens at once, bat 
begin first in a certain region, e,g, the centre (mi^ 
cleils) or the superficial layers {cortex), whilst in somfi 
forms of partial cataract the change never spreads 
beyond the part first affected. 

Senile changes in the lens, — With advancing ag* 
the lens, which is from birth firmest at the centre, 
becomes harder, and acquires a very decided yellow 
colour ; its refractive power usually decreases, ita 
surface reflects more light, and its substance becomef 
somewhat fluorescent. The result of all these changei 
is that at an advanced age the lens is more eanlf 
visible than in early life, the pupil becoming gieyifln 
instead of being quite black. This greyness of the 
pupil may easily be mistaken for cataract, but oph* 
thalmoscopic examination shows that the lens is traiup 
parent, the fundus being seen without any appreciaU<^ 
haze. It has hitherto been supposed that the kn^ 
became smaller in old age, but the researchee of 
Priestly Smith have lately shown that the lens eon^ 
tinues to increase in all dimensions, so long ae it 
remains transparent. As a rule, however, catarae-^ 
tous lenses are undersized. 

The consistence of a cataract depends chiefly ova 
the patient's age. The wide physical differences l^ 
twcen cataracts depend \e«^ on -^^xvdAions in th^ 
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inse, position or character of the opacity, than on 
le degree of natural hardness proper to the lens 
hen the opacity sets in. Below about thirty, five all 
itaracts are " soft." 

Forma of General Cataract 

(1.) Nuclear cataract. — The opacity begins in, and 
smains more dense at, the nucleus of the lens, 
binning off gradually in all directions towards the 
ortex (Fig. 69) ; the nucleus is not really opaque, 
mt densely hazy. As the patients are generally 
Id, nuclear cataract is usually senile and hard, 
aid also often amber-coloured or light brownish, 
ike " peasoup " fog. 

(2.) Cortical cataract — The change begins in the 
mpe^cial parts, and generally takes the form of 
iharply defined lines or streaks, or triangular patches, 
vhich point towards the axis of the lens, and whose 
>Hape is dependent on the arrangement of the lens 
ihres (Fig. 60). They usually begin at the edge {equa- 
or) of the lens where they are hidden by the iris, but 
vben large enough they encroach on the pupil as 
whitish streaks or triangular patches. They affect 
K>th the anterior and posterior layers of the lens, 
Qd the intervening parts may be quite clear. Sooner 
>r later the nucleus also becomes hazy (mixed 
staract), and the whole lens eventually gets opaque. 

Some cases of the large class known as ^'senile" 
*r "hard " cataract are nuclear from beginning to 
nd, t. e, formed by gradual extension of diffused 
padty from the centre to the surface ; more com- 
«mly they are of the mixed variety. 

A few cataracts beginning at the nucleus, and 
Bany beginning at the cortex, are not senile in the 
6088 of accompanying old age, and are, therefore, 
lot hard. Some such are caused by diabetes, but 
Q many it is impossible to say whv the lens should 
'3>Te become diseased.* Many of them are known '<Xi^ 

* Lowered blood-supply from atheroma of the carotVi \i«A 
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"soft" cataracts when complete. They generally 
form qiiicklj, in a few months. A few are congexdtaL 
Whether nuclear or cortical, they are whiter and more 
uniform looking than the slower cataracts of oldage^ 
and the cortex often has a sheen like satin or mother- 
of-pearl, or looks flaky like spermaceti. 

In some cortical cataracts we find only a great 
number of very small dots or short streaks (dotted 
cortical cataract) . Occasionally a single large wedge- 
shaped opacity will form at some part of tiie cortex. 
and remain stationary and solitary for many jean. 
Sometimes in suspected cataract, though no opaque 
striee are yisible by focal illumination, one or more 
dark streaks (" striee of refraction '* — ^Bowman) are 
seen with the mirror, altering as its inclination is 
yaried, and having much the same optical effect as 
cracks in glass. These '^ flaws " should always be 
looked on as the beginning of cataract. 

Partial Cataract, 

Three forms need special notice. 

(1.) Lamellar (zonular) caiaract is a peculiar and 
well-marked form in which the superficial laminsa 
and the nucleus of the lens are clear, a layer or shell 
of opacity being present between them (Fig. 62). B 
is probable that the opacity is present at birth; 
it certainly never forms late in life. The great 
majority of its subjects sufEer from infantile conTul- 
sions. The size of the opaque lamella or shell, and^ 
therefore its depth from the surface of the lens, is sab- 
ject to much variation, and it may be much snialkr 
than is shown in the Figure. The opacity is often 
stationary for years, perhaps for life ; and though it 
is stated that the cataract, if left, eventually becomeB 
general, cases in which this can be proved are rare. 

(2.) Pyramidal cataract. — ^A small, sharply-defined 
spot of chalky- white opacity is present in the middle 

lately been suggested as a cause in some cases (Michel). Catanol 
does not seem to be o£teii xeleAe^ Va t«c^ ^aoAae, 
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e pupil (at the cmkriar pole of the lens), looking 
it laj upon the capsule. When viewed side- 
it seems to be superficially imbedded in the 

and also sometimes stands forwards as a little 

Le or pyramid (Fig. 
It consists of the 

nerated products of 

alised inflammation 

beneath the lens- cap- 
with the addition 

rganised lymph de- 

l from the iris and 

Ksited on the front of 

capsule, the capsule itself being puckered and 

3d (Fig. 58). It is always stationary, and never 

mes general. 

n^midal cataract is the result of central per- 




FiG. 57. — Pyramidal cataract 
seen from the front and in 
section. 




S8. — Magnified section of a pyramidal cataract. The fine 
allel shading shows the thickness of the opacity, the 
ible (black and white) oatline is the capsule; on each 
3 are the cortical lens-fibres, many being broken up into 
boles beneath the opacity. Lying upon the puckered 
sole over the opacity is a little fibrous tissue, the result of 



18. 



ang ulceration of the cornea in early life, and of 
ophthalmia neonatorum is nearly always the 
3 ; it is therefore often associated with corneal 
la. The contact between the exposed part of the 
capsule and the inflamed cornea, which occurs 
I ijie aqueous has escaped through the hole in 
deer, appears to set up the localised subcapsular 
mmation. Iritis in very early Me ixkan^ ^%o 
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cause similar opacities at tbe points of adhesion 
between the iris and lens. 

The term anterior polar caiaract is applied both to 
tbe form just described and to certain rare cases in 
which general cataract begins at this part of the 
lens. 

(3.) Cataract, which afterwards becomes geneiali 
may begin as a thin layer at the middle of the hinder 
surface of the lens (^posterior polar caiaract) (Fig. 
61) . There are many varieties, but in general the pole 
itself shows the most change, the opacity radiating 
outwards from it in more or less regular spokes. 
The colour appears greyish, yellowish, or even brown, 
because seen through the whole thickness of the lens. 
Sometimes the opacity is due to formations adherent 
to the back of the capsule, i, e. in front of the 
vitreous ; but this cannot be proved during life. 
— Cataract beginning at the posterior pole is often a 
sign of disease of the vitreous depending on cho- 
roidal disease ; it is common in the later stages of 
retinitis pigmentosa and severe choroiditis, and in 
high degrees of myopia with disease of the vitreous. 
The prognosis, therefore, should always be guarded 
in a case of cataract where the principal part of the 
opacity is in this position. 

When a cataract forms without known connection 
with other disease of the eye, it is said to be "|»t- 
mary,*' The term secondary cataract is used when it 
is the consequence of some local disease, such as 
severe iridocyclitis, glaucoma, detachment of the 
retina, or the growth of a tumour in the eye. Pri- 
mary cataract is almost always symmetrical, but 
an interval, which may even extend to several 
years, usually separates its onset in the two eyes. 
Secondary cataract, of course, may or may not be 
symmetrical. 

Diagnosis of cataract, — The subjective symptoms of 
cataract depend almost solely on the obstruction and 
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Lstortion of tbe entering light by the opacities, 
bjectivelj cataract is shown in advanced cases by 
le white or grey condition of the pupil at the plane 
E the iris ; in earlier stages by whitish opacity in the 
^ns when examined by focal fight (pi 37) and by cor- 
38ponding dark portions (lines, spots or patches) 
1 the red pupil when examined by the ophthal- 
loscope mirror. 

Both subjective and objective symptoms dilEer with 
lie position and quantity of the opacity. When the 
rhole lens is opaque the pupil is uniformly whitish ; 
be opacity lies almost on a level with the iris, no 
pace intervening, and consequently, on examining 
y focal light we find that the iris casts no shadow 
n the opacity ; the brightest light from the mirror 
dll not penetrate the lens in quantity enough to 
Uuminate the choroid, and hence no red reflex will 
le obtained. Such a cataract is said to be mature 
r ** ripe," and the afEected eye will be in ordinary 
erms, " blind." If both cataracts be equally ad- 
anced, the patient will be unable to see any objects ; 
)ut he will £stinguish quite easily between hght and 
hade when the eye is alternately covered and un- 
overed in ordinary daylight (good perception of 
ight, p, Z.), and will tell correctly the position of a 
andle flame. The pupils should be active to light 
Jid not larger than usual, and the tension normal. 

In a case of incipient cataract the patient complains 
»f gradual failure of sight, and we find the acuteness of 
ision (p. 32) impaired, probably more in one eye than 
a the other, and more for distant than for near objects. 
n the earliest stages of senile cataract some degree 
f myopia may be developed (Chap. XX), or owing to 
rregular refraction by the lens, tbe patient may see 
wo or more images, close together, of any object 
rith each eye (polyopia uniocularid) . If he can still 
ead moderate type, the glasses appropriate for his 
ge and refraction, though giving some help, do wot 
emove the defect If, as is usual> he bo "pxo^'joYVft^ 
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he will be likely to choose over-strong spectade8,aii< 
to place objects too close to his eyes, so as to obtai 
larger retinal images (p. 13), and thus compensat 
for want of clearness. In nuclear cataract, as th 
axial rays of light are most obstructed, sight is ofte; 
better when the pupil is rather large, and sue 
patients tell us that they see better in a dull light c 
with their backs to the window, or when shading th 
eyes with the hand. In the cortical and more dL 
fused forms this symptom is less marked. 

On examining by focal light (after dilating tl 
pupil with atropine) an immature nuclear eatara 
appears as a yellowish, rather deeply-seated haz* 
upon which a shadow is cast by the iris on the sid 
from which the light comes (3, Fig. 69). On no^ 
using the mirror this same opacity appears as 
dull blur in the area of the red pupil, d^kest at & 
centre, and gradually thinning off on all sides, s 





Fig-. 59. — Nuclear cataract. 1. Section of lens ; opafiit 
densest at centre. 2. Opacity as seen by transmitted li^l 
(ophthalmoscope mirror) with dilated pupil. 3. Opaeit 
as seen by reflected light (focal illumination). The pvp 
is supposed to be dilated by atropine. 

that, at the margin of the pupil, the full red choroids 
reflex may still be present ; the details of the funda 
if still visible, are obscured by the hazy lens, the has 
being thickest when we look through the centre < 
the pupil (2, Fig. 59). If the opacity is very deiu 
and large, only a faint dull redness is visible qid 
at the border of the pupil. 

Cortical opacities, if small and confined to d 
equator (or edge) of t\i© latLS, do not interfere wii 
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sight ; they are easUy detected with a dilated pupil 
by throwing light very obliquely behind the iris. 
When large and encroaching on the pupil they are 
visible in ordinary daylight. They occur in the form 
of dots, streaks, or bars : seen by focal light they are 
white or greyish, and more or less sharply defined, 






^0. GO. — Cortical cataract. References as in preceding figure. 

according as they are in the anterior or posterior 
layers (3, Fig. 60). With the mirror they appear 
black or greyish, and of rather smaller size (2, Fig. 
60), and if the intervening substance is clear, the 
details of the fundus can be seen sharply between 
the bars of opacity. 

Posterior jpolar opacities are seldom visible without 
careful focal illumination, when we find a patchy or 
rteUate figure very deeply seated in the axis of the 
lens (3, Fig. 61) ; if large it looks concave like the 
bottom of a shallow cup. With the mirror it is seen 
as a dark star (2, Fig. 61), or network, or irregular 
patch, but smaller than when seen by focal light. 






Fie. 61. — Posterior polar cataract. References as before. 

The diagnosis of lamellar cataract is easy if its 
Qatme be understood, but by beginners it is often 
diagnosed as ^'nuclear." The patients are generally 
children or joung adults ; they complain oi ^^ xkfia»T 
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sight" rather than of ** cataract ;" for the opacity is 
not usually ver j dense, and whether the refraction of 
their eyes be really myopic or not, they (like other 
cataractous patients) compensate for dull retinal 
images by holding the object nearer, and so increasing 
the size of the images (p. 1 3) . The acuteness of yision 
is always defective, and cannot be fully remedied by 
any glasses. They often see rather better when the 
pupils are dilated either by shading the eyes or using 
atropine, in the latter case with the help of glasses 
*(about 4- 4 D.). The pupil presents a deeply-seated, 
slight greyness (4, Pig. 62), and when dilated with 






Fi&, 62. — Lamellar cataract. Figs. 1, 2, 3, as before. Fig* 4 
shows sUffht greyness of the undilafced pupil owing to tbfl 
layers of opacity being deeply seated. 

atropine the outline of the shell of opacity is exposed 
within it. This opacity is sharply defined, circolaif 
and whitish by focal light, interspersed, in many 
cases, with white specks, which at its equator appear 
as little projections (3, Fig. 62). Bj focal illmninar 
tion we easily make out that the opacity consists of 
two distinct layers, that there is a layer of dear lens 
substance (cortex) in front of the ant-erior layer, and 
>that the margin (equator) of the lens is clear. Bj 
the mirror the opacity appears as a disc of nearly 
•uniform greyish or dark colour, sometimes ¥dth pro- 
jectiona, or darker dota,;uid ^MxtoxLoded by a zone of 
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)right red reflexion from the fundus corresponding 
» the dear margin of the lens (2, Fig. 62}. The 
>pacit7 often appears rather denser at its boundary, 
i sort of ring being formed there ; and in some cases- 
ITiite large spicules or patches project from this- 
3art. Not onlj does the size of the opaque lamella, 
md, therefore, its depth from the surface of the 
lens, differ greatly in different cases, but its thick- 
ness or d^ree of opacity varies also. The disease is 
nearly always symmetrical in the two eyes. Occa- 
donally there are two shells of opacity, one within 
&e other, separated by a certain amount of clear 
lens substance. 

The lens may be cataractous at birth (congenital 
^oiaraet). This form, of which there are several 
^eties, is nearly always symmetrical, and generally 
bvolves the whole lens. Often the development of 
the eyeball is defective, and though there are no 
Bjnechise, the iris often acts badly to atropine. 

Traumatie cataract — Severe blows on the eye may 
Ije followed by opacity of the lens, the suspensory 
ligament being generally torn in some part of its 
circle (concussion cataract) (p. 131), but I am not 
i^ware that cataract ever follows injury to the head 
without direct injury to the eye. 

Traumatic cataract proper is the result of wound 
of the lens-capsule ; the aqueous passing through the 
aperture is imbibed by the lens-fibres, which swell up, 
become opaque, and finally disintegrate and are ab- 
Jorhed. The opacity begins within a few hours of 
ie wound; it progresses quickly in proportion as 
hd wound is large, and the patient young ; but both 
he symptoms and consequences are often more 
erere in old persons. A free wound of the capsule 
)Ilowed by rapid swelling of the whole lens, may 
ive rise, especially after middle life, to severe glau- 
)matous symptoms and iritis. In from three to six 
onths a woimded lens will generally be ab&oib<^d) 
id noihiog hut some chalky-looking detritus leisi'eAiv 
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in connection with the capsule. A very fine puncture 
of the lens is occasionally followed by nothing more 
than a small patch or narrow track of opacity, or by 
very slowly advancing general haze. — The objects of 
treatment are to prevent iritis and posterior syneclii» 
by atropine, and by ice and leeching if there be severe 
inflammatory symptoms (p. 121). It is usually 
safest to allow the lens to become absorbed, but we 
must be prepared to extract it by linear operation or 
suction, at any time, should glaucoma, iritis, or 
severe irritation arise. 

Prognosis of cataract. — a. Cowrse. — Although opa- 
cities in the lens never clear up, they advance intli 
very varying rapidity in different cases. As a rougli 
rule, the progress of a general cataract is rapid in pro- 
portion to the youth of the patient. Cataracts in old 
people commonly take from one to three years in 
reaching maturity — sometimes much longer. If the 
lens be allowed to remain for long after it is opaque, 
further degenerative changes generally occur; it may 
become harder and smaller, calcareous and fatty 
granules being formed in it; or the cortex may 
Uquefy whilst the nucleus remains hard {Morgag^niom 
eata/ract) . A congenital cataract may undergo absorp- 
tion and shrink to a thin, firm, membranous disc. 
Soft cataract in young adults, from whatever cause, 
is generally complete in a few months. 

h. Sight. — The prognosis after operation is good 
when there is no other disease of the eye, and when 
the patient (although advanced in years) is in fair 
general health. It is not so good in diabetes, nor 
when the patient is in obviously bad health, the eyes 
being then less tolerant of operation. — In the la- 
mellar and other congenital varieties, it must be 
guarded, for the eyes are often defective in other re- 
spects, and sometimes very intolerant of operation ; 
the intellect, too, is sometimes defective, rendering 
the patient less able to make proper use of his eyes. 
-^Jzi traumatic cataract oi co\iT^^^Net^\^c^^^<b^Tids 
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the details of the injury (pp. 139, 143), but as 
rule the younger the patient the better the 
»spect of a quiet and uncomplicated absorption of 
liens. 

ji every case of immature cataract, the yitreous 
I fundus should be carefully examined by the 
ithalmoscope, and the refraction ascertained. The 
isence of high myopia is unfavorable, and the same 
arae of opacities in the vitreous, indicating, as they 
lally do, that it is fluid. Any disease of the cho- 
d or retina will, of course, be prejudicial in pro- 
rlion to its position and extent. In every case, the 
ision of the eye, and size and mobility of the pupils 
light and atropine, are to be carefully noted. 
rreaiment, — ^In the early stages of senile and nuclear 
iaract sight is improved by keeping the pupil 
)derately dilated with a weak atropine solution 
alf a grain to the ounce), used about three times 
reek. Dark glasses, by allowing some dilatation 
the pupil, sometimes give relief. Stenopaic 
uses are sometimes useful. With these exceptions, 
^tiling except operative treatment is of any use. — 
le management of lamellar cataract requires sepa- 
te description. 

OpercUions for the removal of cataract are of three 
008: (1) Enaction of the lens entire through a 
ige wound in the cornea, or at the sclero-comeal 
ncdon, the lens-capsule remaining behind. By a 
w operators the lens is removed entire in its cap- 
lie. (2) For soft cataracts, gradual absorption, by 
leagency of the aqueous humour admitted through 
iedle punctures in the capsule, just as after acci- 
istal traumatic cataract (needle operations, solu' 
yi^diseiesion). The operation needs repetition two 
' three times, at intervals of a few weeks, and 
le whole process therefore occupies three or four 
onthg. (3) For soft cataracts, removal hy a suction 
nnge or ewrette^ introduced into the auWiiot 
tamber ihrougb a small wound near the mai^u ol 
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the cornea, the whole lens having, if thought neoes- 
sarj, been freely broken up by a discission operation' 
a few days previously (Chap. XXII). 

Extraction is necessary for cataracts after about 
the age of forty. The lens from this age onwards 
is so firm that its absorption after discission occa- 
pies a much longer time than in childhood and youth; 
moreover, as already stated, the swelling of the I0DB 
after wound of the capsule is less easily borne as age 
advances, and hence solution operations become not 
only slower but attended by more danger. Indeed, 
though suction and solution operations are applie- 
able up to about the age of thirty-five, extraction » ] 
often practised in preference at a much earlier age. ' 
Suction is difficult, and unless well performed iB 
attended by more risk of irido-cyclitis than the 
*' solution " operation ; its advantage lies in the . 
saving of time, almost the whole lens being remoTod 
at one sitting. 

If one eye presents a complete cataract whilst the 
sight of the other is still perfect, or at least ser* 
viceable, removal of the cataract will confer Httle 
immediate benefit to the patient. Indeed, if one eye 
be still fairly good, the patient will often he diS' 
satisfied by finding his operated eye less useful 
than he expected, perhaps even not so useful a» 
the other. In senile cataract, therefore, it is usoaUf 
best not to operate so long as the lens of the other 
eye remains nearly clear; but so soon as it be* 
comes sufficiently affected to interfere seriously with 
vision, extraction of the cataract from the first 
eye is advisable, provided that the patient has a* 
fair prospect of Ufe. The cataract in the first eje 
may be over-ripe and less favourable for operation if 
it be left until the second eye be quite ready. The 
removal of a single cataract in young persons iff 
often expedient on account of appearance. In all 
cases of single cataract it must be explained that 
after the operation ttie Vwo e^^^ 'w^ tiq^ -voxk to* 



CATABACT 161 

ler, on account of the extreme difference of re- 
tion. (See Anisometropia.) 
yen when both cataracts are mature at the same 
3, it is safer to remove only one at once, because 
after treatment is more easily carried out upon 
eye than both, and because after the double 
ration any untoward result in one eye adds to the 
colty of managing its fellow ; while a bad result 
r single extraction enables us to take especial 
AutionSy or to modify the operation, for the 
»nd eye. Even if the patient be so old or feeble 
J the second eye may never come to operation, 
shall consult his interests better by endeavouring 
^ve him one good eye than by risking a bad 
dt in attempting to give him both at the same 

tataract can seldom be safely extracted until it is 
plete or ripe (p. 153). The transparent portions 
m immature cataract cannot be completely re- 
red, partly because they are sticky, partly because 
r cannot be seen ; and, remaining behind in the 
they act as irritants and often set up iritis. In- 
plete juvenile cataract (e.^. lamellar cataract) may 
and often is, artificially ripened by tearing the 
nile with a needle {see Discission and Suction) ; 
hard cataract cannot be so treated because the 
i is too hard to absorb the aqueous well, and the 
le eye is intolerant of injury to the lens (p. 157). 
a procedure has lately been introduced by Forster 
hastening the completion of very slow senile 
.racts. Forster performs an iridectomy and 
I bruises the lens by rubbing the cornea 
ly over the pupil with a cataract spoon or 
sr smooth instrument; the capsule is not rup- 
id, but the lens-fibres are broken up or so 
iged that they often become opaque a few 
In or months after. This method has not yet 
I tried largely enough to warrant any coti- 
ions. 

11 
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The prineipail cavsea of failwre after extrac 
of cataract are — 

(1.) Hamon'hage between the choroid and i 
rotic, coming on, usually with severe pain, hx 
diately after the operation. The blood fills 
eyeball, and often oozes from the wound and s 
through the bandage. 

(2.) Suppvration, beginning in the corneal wo 
and in most cases spreading to the whole come 
the iris and vitreous, and ending in total loss oi 
eye. It occasionally takes a less rapid course, 
stops short of a f ataJ result. The alarm is giv( 
from twelve hours to about three days after open 
by the occurrence of pain, inflammatory oBdeiu 
the lids (particularly the free border of the ii 
lid), and the appearance of some muco- purulent 
eharge. On raising the lid the eye is found 1 
greaUy congested, its conjunctiva o&dematous, 
edges of the wound yellowish, and the cornea st€ 
and hazy. In very rapid cases the pupil, espec 
near to the wound, will already be occupied by lyi 
Suppuration is probably often caused by infec 
Chronic dacryocystitis (p. 71) is a very dangc 
condition, the pus escaping through the puncta 
infecting the wound. Suppuration is more prol 
if the wound lie in clear corneal tissue than if ; 
partly scleral. Often, however, we are quite 
loss to account for this disaster (see p. 158). 

The use of hot fomentations for an hour thn 
four times a day, leeches, if there be much pain, 
internally a purge, followed by quinine, amm* 
and wine or brandy, should be at once resorte 
As to other measures, opinions differ. Yon G: 
employed a very firm compressive bandage bet" 
the bathings. It is more usual now to emplo} 
of the antiseptic lotions, or eserine, without 1 
bandaging. Some have gone so far as to reopei 
woimd, scrape its edges, and remove any lymp 
puB from uie anteiioi c!i;i9bm^y^x. But the { 
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niajorify of these cases go on to suppurative panoph- 
thalmitis, or to severe plastic indo-cyclitis with 
opacity of cornea and shrinking of the eyeball. 

(3.) IriHs may set in between about the fourth and 
tenth days. Here also pain, oedema of the eyelids, 
and chemosis are the earliest symptoms. There is 
lacrimation, but no muco-purulent discharge, and 
the cornea and wound remain clear and bright. The 
iris is discoloured (unless it happen to be naturally 
gieenish brown), and the pupil dilates badly to atro- 
pine. Whenever, in a case presenting such symptoms, 
ft good examination is rendered difficult on account 
d the photophobia, iritis should be suspected. If 
the early symptoms are severe, a few leeches to the 
temple are very useful. Atropine and warmth are 
the best local measures. If atropine irritates (p. 82), 
datorine or duboisine should be tried (F. 28, 29). 

This inflammation is plastic, ending in the forma- 
tion of more or less dense membrane in the pupil. 
Bach membrane by contracting and drawing the iris 
irith it towards tne operation scar, often contracts 
and displaces the pupil (Fig. 148 shows this in an 
extreme degree). The membrane is formed partly 
hf exudation from the iris and ciliary processes 
(Mis, cyelUie), partly by the lens-capsule and its 
proliferated endothelial cells (eapsulitis). 

(4.) The iris may prolapse into the wound at the 

rtion, or a few days afterwards b^ the reopening 
_ weakly united wound. When iridectomy has 
heen done the prolapse appears as a little dark 
holging at one or both ends of the wound, and 
dka causes prolonged irritability, without actual 
iiitis. The protrusion in the end generally flattens 
dowDy but sometimes it needs to be punctured or 
even removed. The occurrence of prolapse is a 
reason for keeping the eye tied up longer. — After 
operatum8 are needed if the pupil be much ob- 
rtmcted by capsular opacities or by the results of 
iritis; but nothing should be done wntW ^\ik:^^ 
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symptoms liave subsided and the eye been quiet for 
some weeks. 

Sight after the removal of cataract, — ^In accounting 
for tlie state of the sight we have to remember that 
the acutencss of sight naturally decreases in old 
age (p. 32) ; that slight iritis, producing a little 
filmy opacity in the pupil, is common after extrac- 
tion ; and that some eyes, with good sight, remain 
irritable for long after the operation, and therefore 
cannot be much used. Thus, putting aside the 
graver complications, we find that, even of the eyes 
which do best, only a moderate proportion reach 
anything like normal acuteness of vision. Cases are 
considered good when the patient can with his glasses 
read anything between Nos. 1 and 14 Jaeger and -^ 
Snellen ; but a much less satisfactory result than 
this is very useful. About 5 per cent, of the ^es 
operated upon are lost from various causes.— The 
eye is rendered extremely hypermetropic by removal 
of the lens, and strong convex glasses are necessarf 
for clear vision; these should seldom be allowed 
until three months after the operation, and at first 
they should not be continuously worn. Two pairs 
are needed ; one makes the eye emmetropic and gives 
clear distant vision (+ 10 or 11 D.) ; the other 
(about 4- 16 D.) is for reading, sewing, Ac, at 
about 10'' (25 cm.), as during strong accommodation. 
As all accommodation is lost, the patient has no 
ran§fe of distinct vision. 

Lamellar cataract, — If the patient can see enongh 
to get on fairly well at school, or in his occupation, 
it is often best not to operate ; but when the opa(n^ 
is dense enough to interfere seriously with bi^ 
prospects, something must always be done. The 
choice lies between artificial pupil when the cleaf 
margin is wide and quite free from spicules, and solu- 
tion or extraction when it is narrow, or when hjjfi 
spicules of opacity project into it from the opaqno 
lamella, (Fig, 62). It is ^eiy ^VSassvxlt to aay which 
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tiod gives on the whole the better results, and we 
t judge each case on its own merits. If atro- 
t by dilating the pupil, improves the sight, an 
idal pupil, made bjr removing the iris quite up 
ts ciliary border, will generally be beneficial ; 
dear border of the lens is thus exposed in the 
boma, and light passes through it more readily 
. through the hazy part. A very good rule is to 
ate on only one eye at a time, thus allowing the 
36 of a different operation on its fellow, 
'hen a cataractous eye is absolutely blind (no p. 1., 
K 33) some more deeply seated disease must be 
ent, and no operation should be undertaken. 
iiloeatioti of the lefts in its capsule is usually 
ed by a blow on the eye, but may be spontaneous, 
dngenital. It is usually downwards, and only 
lal ; the iris may be tremulous where its support 
wt (p. 139), but is often bulged forward at 
) other part where the lens rests against it ; the 
edge of the lens can be seen through the dilated 
1 by focal light, or still better with the ophthal- 
!ope, as a curved line passing across the pupil. 
3 rarely the dislocation is complete either into 
dtreous or into the anterior chamber. A f ull- 
l lens dislocated into the anterior chamber causes 
3 glaucoma. Glaucoma, acute or chronic, may 
follow at any time after a dislocation, either 
lal or complete, into the vitreous. Dislocated 
!8 often become opaque and shrunken and then 
r remain loose, or become adherent, and in 
ir event are likelv sooner or later to set up irri- 
n and pain. Such a lens may sometimes be 
3 to pass at will through the pupil by altering 
)osition of the head. The edge of a transparent 
in the vitreous appears (by the mirror) as a 
line ; when in the anterior chamber it appears as 
eht line (by focal illumination) . Congemtal dis- 
lon of the lens is often accompanied by otheit 
i» of development, such as coloboma. 
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CHAPTER Xn 

DISEASES OF THE CHOROID. 

The choroid is, next to the ciliary processes, the 
most vascular part of the eyeball, and from it the 
outer layers of the retina, and probably the vitreonB 
humour also, mainly derive their nourishment. In- 
flammatory and degenerative changes often oocor, 
some of them entirely local, as in myopia, otheff 
symptomatic of constitutional, or of generalised dis- 
ease, such as syphilis and tuberculosis. ChoroiditiSf 
unlike inflammation of its continuations, the cSiaX] 
body and iris, is seldom shown by external conges- 
tion or severe pain ; and as none of its symptoins 
are characteristic, the diagnosis rests chiefly on oph- 
thalmoscopic evidence. 

Blemishes or scars, permanent and easily seen, 
nearly always follow disease of the choroid, and suci 
spots and patches are often as useful for diagnosis 
as cicatrices on the skin, and deserve as c^iefol 
study. The retina lying over an inflamed choroid 
often takes on active changes, or becomes atrophied 
afterwards ; but in other cases, apparently as severe, 
it is uninjured. Indeed, it is sometimes far Irofli 
easy to say in which of these two structures the dis- 
ease has begun, especially as changes in the pigment 
epithelium, which is really part of the retina, are as 
often the result of deep-seated retinitis, or retinsl 
hssmorrhage, as of superficial choroiditis. Fetches 
of accumulated pigment, though usually indication 
spots of former choroiditis, are sometimes the result 
of bleeding, either from retinal or choroidal vesseh 
and their correct interpretation is sometimes difi' 
cult 
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Appearances in heaUh. — ^The choroid is composed 
cliiefly of blood-yessels and of cells containing dark 
brown pigment. The quantity of pigment varies 
mach in different eyes, and to some degree in dif- 
Bereat parts of the same eye ; it is very scanty in 
Barly childhood, and in persons of fair complexion ; 
more abundant in persons with dark or red hair, 
brown irides, or f recKled skin ; more plentiful in the 
Kgion of the yellow spot than elsewhere. In old age 
the pigment epithelium becomes paler. When ex- 
Bmimng the choroid we need to thmk of four parts : 
(1) the retinal pigmented epithelium (which is for 
ophUiahnoscopic purposes choroidal), seen in the erect 
uoage as a fine darkish stippling ; (2) the capillary 
layer (chorio-capillaris), just beneath the epithelium, 
forming a very close meshwork, the separate vessels 
of which are not visible in life ; (3) the larger blood- 
^egsels, often easily visible ; (4) the pigmented con- 
ftective-tissue cells of the choroid proper, which lie 
between the larger vessels. 

In the majority of eyes these four structures are 
90 toned as to give a nearly uniform, full red colour 
by the ophthalmoscope, blood-colour predominating, 
t very dark races the pigment is so excessive that 
ike fundus has an uniform slaty colour. In very 
|ur persons (and young children) the deep pigment 
[4) 18 so scanty that the large vessels are separated 
y spaces of lighter colour than themselves (Fig. 
>2). In dark persons these same spaces are of a 
jeeper hue than the vessels, the latter appearing like 
^t streams separated by dark islands (see upper 
art of Pig. 65) . Near to the disc and y . s. the vessels 
Pe extremely abundant and very tortuous, the inter- 
Nices being small and irregular ; but towards and 
. front of the equator the veins take a nearly 
laight course, converging towards the vena vorti- 
ftp, and the islands are larger and elongated. The 
ins are much more numerous and larger than the 
teries (¥ig. 64), hut no distinction can \)Q T&aA<^ 
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between them in life. TLe vessels of the choroid, 
unlike those of the retina, present no light streak 
along the centre {ef, p. 48). The pigment epitheUum 
and the capillary layer tone down the above con- 
trasts, and so in old age, when the epithelial pigment 
is bleached, or if the capillary layer is atrophied after 
superficial choroiditis (Fig. 65, a), the distinctions 
described are particularly marked. 

A vertical section of naturally injected human 
choroid is shown in Fig. 63 ; the uppermost dark line 
is the pigment epithelium (1) ; next are seen tke 
capillary vessels, cut across (2) ; then the more 
deeply- seated large vessels (3), and the deep layei 
of stellate pigment-cells of the choroid proper (4).— 
Fig. 64 is from an artificially injected human choroi^ 
seen from the inner surface. The shaded portion ii 
intended to represent the general effect produced bj 
all the vessels and the pigment epithelium. Th^ 
lower part shows the large vessels with their elon- 
gated interspaces, as may be seen in a case where tb^^ 
pigment epithelium and chorio-capillaris are atro 
phied (Fig. 65 h) ; in a dark eye these interspace 
would be darker than the vessels. The middle par 
shows the capillaries without the pigment epithe 
Hum. Both figures are magnified about four tima^ 
as much as the image in the indirect ophthahnos 
copic examination. 




Fig. BS.'^Human choroid^ vertical section. Naturally iujeeted 

X 20. 

0]^hthalmo8C(ypic Signs of Disease of the Choroid, 

The changes usually met with are indicative ol 
atrophy. This may be partial or complete ; prinuuy, 
or following inflammation or hsemorrhage ; in cir- 
cumscribed spots and patches, or in large and less 
abruptly bounded areas. Secondary changes az€ 
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ifton present in the corresponding parts of the 
lelina. The chief ugns of atrophy of the choroid 
«»— (1) the rahatitntion of a paler colour (varying 
tmn pale red to paper-'white), for the full red of 
Itni^, the Bobjacent white sclerotic being more or 
Wiisible There the atrophic changes have occurred ; 




''>' 61 — Vewelt or Lnman cbcroid artificiallj injected. Ai- 
teilM cioM-ahaded. Capillarie* too dark and rotber too 
RuU, Tlie Jtppermott, iMded part repreBenta the effect 
df tbe pigment epithelium, x 20. 

&i VkA pigmeot in spots, patches, or rings, and in 
^UTing qnantity apon, or around the pale patches. 
Hieie pigmentations result, Itrt, from disturbance 
Ind lumping together of the normal pigment, 2nd, 
W» increase in its quantity, 3rd, from lilooi-cciVoAH- 
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ing-matter left after estravasatioiis. Patches of 
primary atropb; (e.g. in myopia) are never nmch 
pigmented unless bleeding hare taken place. The 
amount of pigmentation in atrophy following dxv 
roiditis is closely related to that ot the heaUihj duv 
roid, i. e. to the complesion of the person. 

Figment at the fundus may lie in the retina W Wll . 
-asin, or on, the choroid, and this is true whateverimj ■ 
have been its origin, for in choroiditis with seoondur 
retinitis the choroidal pigment often passes iomn - 
into the retina. When a spot of pigment is dii- 
tiuctly seen to cover over a retinal vessel that spot 
must be not only in, but very near the anterior (iona) 




Fia. 66 — Atrophj after ivph 1 1 c choro d tig ghawing niM 
degrees of waet ng (Hatch n^n) a Atrophy of T^S"*^ 
ep tliel um b Atropbj of ep Ihel nm uid chono-op' 
lona the large veneia expoced e Spots of MmfW* 
atrophy, many w th p gmeal BCcnmnUtioD 

sorface of, the retina ; and when the pigment tiai^ 
linear, mossy or la«e-like pattern (Fig, 75), it ii 
■alvaya in the retina ; these are the only eonohui** 
testa of its poEdtaon. 
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iportoDt, and usually easy, to distinguish 
artial and complete atrophy of the choroid, 
ieial atrophy, affecting the pigment epi- 
nd capiilaiy layer, the large vessels are 
distinct (Fig. 66 a &nd b). Such " capil- 
' epithelial " choroiditdB often coverB a Isjge 
le bound&ries of which are sometimeB well 
inuoas and map-like, but are as often 
1 ; in the hitter case we must carefully 
ifferent parts of the fundus, and aJeo make 
for the patient's age and complexion, 
atropliy ia ^own by the presence of patcheB 
or yellowish-white colour ot »U poadble 
in size, with 
it, drcolar, 
ating bor- 
ith or with- 
nt accumu- 
ig8.65oaad 
retinal yes- 
unobsGured 
IBS of atro- 
aid, proving 
appearance 
. by some 
eeper than 
e of the re- 

.tient oomes 
tohoroiditu 
often see 

t palish colour, but they are less sharply 
and frequently of a greyer or whiter (less 
dour than patches of atrophy; moreover, 
of such a patch is softened, the texture 
roid being dimly visible there, because only 
led by exudation. If the overlying retina 
led its vessels are dearly seen over the di&- 
t bat if £iie retina itself is hftzj or o''gadC\Q.« 
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the exact scat of the exudation often cannot be at 
once decided; and this difficulty is often increased 
bj the hazy state of the vitreous. 




X20 



Fio. 67. — Mmute exudations into inner layer of choroid in 
syphilitic choroiditis. Figment epitheliam adherent offf 
the exudations, but elsewhere has been washed^oflf^ Ci 
Choroid. Scl. Sclerotic. 

Syphilitic choroiditis begins in and is often con* 
fined to, the inner (capillary) layer of the choidH 
(Fig. 67), and hence it often affects the retina, h 
miliary tuberculosis of the choroid the overlyiBg 
retina is clear, and the growth is, for the most part^ 
deeply seated (Fig. 68). After very severe cho- 
roiditis, or extensive haemorrhage, absorption is often 
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Fig. 68. — Section of miliary tubercle. Inner layers of chowM 
comparatively unaffected. The lighter shading, surroundiStT 
an artery in the deepest part of the tubercle, repreMoli 
the oldest part, which is caseating ; an artery is seeii ofc 
across in this part of the tubercle. 

incomplete; we then find, in addition to atrophjf 
grey or white patches, or lines, which, in pattern 2m 
appearance, remind us of keloid scars in the skin, iff 
of patches and lines of old thickening on serous 
membranes. 

Very characteristic changes are seen after rvaiMit^ 

of the choroid from sudden stretching caused by blotn 

on the front of the eye. These ruptures, alwaj* 

situated in the central x^^ioi^i, oe^\xt ydl the form A 
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>eruig lines o£ atrophy, usually curved towards 
3, and sometimes branched (Fig. 69) ; their 
are of • 




nodules, Via. 69. — Raptiuei of Choroid (Weoker). 
first, af- 

.s becoming hard like glass, from the thin 
elastiea, which lies between the pigment epi- 
and chorio-capillaris. It is common in eyes 
for old inflammatoiy nuBchief, and in partial 
■ after choroi- 
g.70.)Butlittle 
™ of its oph- 
jcopic equiva- 
ite clinical cha- 
Probably it 
suit from va- 
)mi8 of choroi- 
id may also be 
J senile change. 
rrhageirom&e 
d vessels is not 
k recognised as 
ose of the retina, but may 

ly 




Fio. 70.— Partial atrophy after 
syphilitic choroiditis. Minute 
growths I'rom inner surface of 
choroid, showing how thay dis- 
turb tbe outer layers of the 



seen sometimes, 
old people and in highly myosin v^t». 
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The patches are more rounded tlian retinal luemor- 
rhages, and we can sometimes recognise the striatioiL 
of the overlying retina. Occasionally they are of 
immense size. Patches of atrophy may follow. 

Glinieal forms of Choroidal Disease, 

(1.) Numerous discrete patches of choroidal 
atrophy (sometimes complete, as if a round hit Ind 
been punched out, in others iacomplete, thon^ 
equally round and well defined) are scattered m 
different parts of the fundus, but are most abun- 
dant towards the periphery ; or, if scanty, are founi 
only in the latter situation. They are more or k» 
pigmented, unless the patient's complexion is ex- 
tremely fair (Figs. 66 c and QQ), j 

(2.) The disease has the same distribution, \i^ \ 
the patches are confluent ; or lai^e areas of inoom* j 
plete atrophy, passing by not very well defined j 
boundaries into the healthy choroid around, a» | 
interspersed with a certain number of sepaiate j 
patches ; or without separate patches there may l)e^ \ 
widely-spread superficial atrophy with pigmentaJaon 
(Pig. 65 a and h). 

These two types of choroiditis disseminata ran inti^ s 
one another, different names being used by anthoift 
to indicate topographical varieties. Generally boft 
eyes are affected, though unequally; and in so©* 
cases one escapes. The retina and disc often shot 
signs of past or present inflammation. 

Syphihs is by far the most frequent cause of spf- 
metrical disseminated choroiditis. The choroioiitf 
b^ins from one to three years after the primary dii- 
ease, whether this be acquired or inherited ; occasion- 
ally at a later period. \ 

The discrete variety (Fig. 66 c), where 4& " 
patches, though usually involving the whole thki- : 
ness of the choroid, are not connected by areas of i 
superficial change, is the less serious form, unlefli ] 
the patches are very ab\mdabTLt. A. moderate numbor 
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ich patches confined to the periphery, cause no 
Bciable dama^re to sight. The more superficial 

ure inflamed from the first, are far more serious. 
capillaiT layer of the choroid seldom again 
nes healthy, and with its atrophy, even if the 
)r vessels be not much changed, the retina 
rs, passing into slowly progressive atrophy. The 
& often becomes pigmented (Fig. 76), its blood- 
Is extremely narrowed, and the disc passes into 
culiar hazy yellowish atrophy ("waxy disc," 
ihinson — "choroiditic atrophy," Gowers). The 
Eurances may closely imitate those in true re- 
a pigmentosa, and the patient, as in that disease, 
I sulEers from marked night-blindness. Such 
nts continue to get slowly worse for many years» 
tnay become nearly blind, 
philitic choroiditis generally gives rise, at an 
' date, to opacities in the vitreous ; they are 
r of large size and easily seen as slowly 
ing Hi-defined clouds, or so minute and 
erous as to cause a diffuse and somewhat dense 
less ("dust -like opacities," .Forster) (Chap. 
). Some of the larger ones may be perma- 
. In the advanced stages, as in true retinitis 
lentosa, posterior polar cataract is sometimes 
ioped. 

lere are no constant differences between cho- 
tds in acquired and in inherited syphilis; in 
f cases it would be impossible to guess, from the 
bahnoscopic changes, with which form of the 
ise we had to do. But there is, on the whole, a^ 
;er tendency towards pigmentation in the cho- 
ds of hereditary than in that of acquired sy- 
i, and this applies both to the choroidal patches 
x> the subsequent retinal pigmentation, 
the treatment of syphilitic choroiditis we rely 
it entirely on the constitutional remedies for 
lis — ^mercury and iodide of potas^xmi. CoiAi^^ 
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which are treated early in the exudation stage are 
very much benefited in sight by mercury, the visible 
exudations quickly melting away ; but I believe that 
even in these, complete restitution seldom takes 
place, the nutrition and arrangement of the pigment 
epithelium and baciUary layer of the retina being 
quickly and permanently damaged by exudations 
into or upon the chorio-capillaris (as in Pig. 67). 
In the later periods, when the choroid is thinned by 
atrophy, or its inner surface roughened by little out- 
growths (Fig. 70), or adhesions and cicatricial con- 
tractions have occurred between it and the retina, 
nothing can be done. A long mercurial course should, 
however, always be tried if the sight be still failing, 
even i£ ijie changes aU look old ; for in some cases, 
even of very long standing, fresh failure takes place 
from time to time, and internal treatment has a yeij 
marked influence. In acute cases rest of the eyes in 
a darkened room, and the employment of the arti- 
ficial leech or of dry cupping at intervals of a few 
days, for some weeks, are useful. But it is often 
difficult to ensure such functional rest, for the 
patients seldom have pain or other discomfort. 

Disseminated choroiditis sometimes occurs without 
syphilis, chiefly at about the age of puberty. It is 
thought that exposure to bright light may sometimes 
cause it. 

In choroiditis from any cause iritis may occur 
<q/'.p.l29). 

(3.) The choroidal disease is limited to the central 
region. There are many varieties of such localised 
•change. 

In myopia the elongation which occurs at the 
posterior pole of the eye very often causes atrophy of 
the choroid contiguous to the disc, and usually only 
on the side next the yellow spot (see Myopia). The 
term *^ posterior staphyloma*^* is applied to this form 
of disease when the eye is myopic, because the atrophj 
ia a, sign, of posterior \)\il^^ oi ^i^aa ^\<^xQtic, The 
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ienn ** seleroticO'CharaidUis posterior** is also used. 
A similar crescent, but seldom of great width, is 
Teij commonly seen, bounding the lower margin of 
the disc, in astigmatic eyes ; its widest part nearly 
always corresponds accurately with the direction of 
the meridian of greatest curvature of the cornea, and 
thus often assists us in determining the direction of the 
uis of the correcting cylindrical lens (Chap. fKX). 
A narrow and less conspicuous crescent, or zone, of 
atrophy around the disc is seen in some other states, 
iiotably in old persons, and in glaucoma (Fig. 90). 
Separate round patches of complete atrophy 
C'pimched-out " patches) at the central region may 
oocnr in myopia with the above-mentioned staphyloma, 
a&d must not then be ascribed to syphilitic choroi- 
^; in other cases of myopia ill-defined partial 
atrophy is seen about the v. s., sometimes with splits 
or lines running horizontally towards the disc. 

Central senile choroidUis* — Several varieties of dis- 
ease confined to the region of the y. s., and disc are seen, 
and chiefly in old persons. A particularly striking and 
tather rare form is shown m Fig. 71. In others a 
larger, but less defined, area is affected. Some of these 
ajrpearances undoubtedly result from large choroidal 
or retinal extravasations, but the nature of the dis- 
Baae in such as Fig. 71 is obscure. — ^In another form, 
dong with superficial atrophy, the large deep vessels 
Uremuch narrowed, or even converted into white lines 
^ devoid of blood column, by thickening of their 
^ts. — In another form the central region is occupied 
^ a number of verv small, white, or yellowish-white 
lots, sometimes visible only in the erect image. 
Dds form in typical cases is very peculiar, and 
appears to be almost stationary ; the discs are often 
loeidedly pale; when very abundant the spots 
oalesce, and some pigmentation is found. The 
>ft(hol(^cal anatomy and general relations of this 
isease are incompletely known ; it has been cliixaesSL^ 
escribed hjr HntcbinBon. and Tay, and iB to\bT«!XA^ 



DISXAflBa 07 THX CHOBOIQ 

It ia sjuunctrical and the changes m»7 
Bometimes be mietaken for a slight albununuric le- 

tinitis (p. 185). No treatment seemB to haw anj 




Fio. 71. — Ceatral cboroiditii (Wecker and Ji^er). 



influeace. Every case of immature cataract shooli 
when posailile, be examined for central choroidil 
changes. 

(4.) Anomalous forme of choroidal dUease. — &b^ 
}aige patches of atrophy, with pigmentatioii,.uid not 
located in any particular part, are occasionally mBt 
with. Probably sonte of them have followed tit ' 
absorption of tubercular growths in the cbomii 
while others are the result of lai^ EipoDtaneovi 
hnmorrliageB (p. 173) ; snch patches towards & 
front of the fuudna may follow blows by bhu* 
objects on the overlying sclerotic, which caused he- 
morrhage, or inflammation, and subsequent atroplij< 
— Single lai^ patches of exudation are also met 
with, and are, perhaps, tubercular (sm p. 188).— 
Choroidal disease in disHeminated patches seems war- 
times to depend upon cxua^Qiiia acattered lumior- 
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es into the choroid, sometimes occurring repeat- 
at different dates, and leading to patches of 
al atrophy with pigmentation. The local cause 
ich hemorrhages is obscure; the disease may 
r in one eye or both, and in young adults of 
r sex. It may perhaps be called haemor- 
ic choroiditis (Chap. XVI). Although the 
ges produced are very gross, some of these 
nts regain almost perfect sight, a fact, perhaps, 
ting to the deep layers of the choroid as the 
of disease. It is possible that over-use of the 
or exposure to great heat or glare, sometimes 
3^ choroiditis (p. 176 and 201). 
ogle spots of choroidal atrophy, especially to- 
a the periphery, should, no less than abundant 
ges, always excite grave suspicion of former 
ilis, and often furnish valuable corroborative 
jnce of that disease. The periphery cannot be 
examined unless the pupil be widely dilated, 
iw small, scattered spots of black pigment on 
choroid or in the retina, without evidence of 
)hy of the choroid, often indicate former hse- 
hages. Such spots are seen after recovery 
albuminuric retinitis with hsemorrhages, after 
B on the eye, and sometimes without any relevant 

•ngestion of the choroid is not commonly recog- 
)le by the ophthalmoscope. That active conges- 
does occur is certain, and it would seem that 
)ic eyes are especially liable to it, particularly 
I exposed to bright light and great heat. Serious 
orrhage may undoubtedly be excited under such 
mstances. In conditions of extreme ansemia the 
e choroid becomes unmistakeably pale. 
Idboma of the choroid (congenital deficiency 
e lower part) is shown ophthabnoscopically by a 
t surface of exposed sclerotic, often embracing 
lisc (which is much altered in form, and "msg \i^ 
\jr recognisable), and extending down^oxoia \o 



180 DISEASES OF THB CHOROID 

the periphenr, where it often narrows to a mere line 
or chink. Tne surface of the sclerotic, as judged by 
the course of the retinal vessels, is often very inrega- 
lar, from bulging of its floor backwards. The colo- 
boma is occasionallj limited to the part around the 
nerve, or may form a separate patch. Coloboma of 
the choroid is often seen without coloboma of the ins, 
and when both exist,, a bridge of choroidal tissue 
generallj separates them in the region of the dliaij 
body. 

Albinism is accompanied by congenital absence of 
pigment in the cells of the pigmented epithelium and 
stroma of the whole uveal tract (choroid, cOiaiy pro* 
cesses, and iris). The pupil looks pink, because the 
fundus is lighted, to a great extent, indirectly throngli 
the sclerotic. Sight is always defective, and the eyea 
photophobic and usually oscillating. Many ahnosi 
albinotic children become moderately pigmented a& 
they grow up. 
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DISEASES OF THE BETIKA. 

he many morbid clianges to wliicli the retina 
ect, some begin and end in this membrane, 
) albuminuric retinitis and many forms of 
heemorrhage; in others, the retina takes 
L changes which begin in the optic nerve 
retinitis), or in the choroid (choroido- 
}) ; very serious lesions also occur from 
im or thrombosis of the central retinal ves- 
Bie retina may be separated ("detached") 
le choroid by serous fluid or blood. The re- 
ay also be the seat of malignant growth 
.), and probably of tubercular inflammation, 
ealth the human retina is so nearly trans- 
sis to be ahnost invisible by the ophthalmoscope 
life, or to the naked eye if examined imme- 
after excision. We see the retinal blood- 
but the retina itself, as a rule, we do not see. 
lin blood-vessels are derived from the arteria 
ui eentralis, which enter the outer side of the 
erve, about 6 mm. behind the eye ; the veins 
teries are generally in pairs, the veins not 
more numerous than the arteries; all pass 
* to the optic disc (Fig. 32). At the disc anas- 
3, chiefly capillary, are formed between the 
of the retina and those of the choroid and 
c. As no other anastomoses are formed by the 
of the retina, the retinal circulation beyond 
c is terminal; and, further, as the vessels 
dichotomously, and the branches anastomose 
' means of their capillaries, the cixc^x\ab^0XL oil 
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each considerable branch is terminal also. Th» 
capillaries, which are not visible by the ophthalma- 
scope, are narrower and less abundant th^ those of 
the choroid, and their meahes become much wider 
towards the anterior and less important parts of the 
retina. At the y. s. (Fig. 72), the ,only part used for 
accoiate sight, they are. however, very abandact 
(compare F^. 64) ; but at the very centre of tluJ 
r^on {fovea cenlralie), where all the layers eicepl 
the cones and outer granuleB are excessively thm, 
there are no vessels, the capillaries forming fne. 
close loops just around it (Fig. 72). 




Fia. 72. — Blood-iesielB of hamnn retina at the jelloo ip^ 

(artiflcial iigectioii)i The central gap correspond< to*' 

Fovea central[s. a. Arteries ; v. Veiiu; n. NboI ■■' 

tawu^B disc); T. Temporal side. The medies ara pmK^ 

' wider at the peripheTj of the retina. 

. In children, especially those of dark compledoA^* 
peculiar, irtiite, shifting reflexion, or shimmer, i* 
often seen at the y. s. region, and along the course of 
the principal vessels. It changes with every more- 
ment of the mirror, and reminds one of the shiftinjf 
reflexion from " watered" and " shot" silk. Aroow 
lihe y, B. it t^kes the form of a ring (w zone, audi* 
known as the " halo round the macula" (p. i&- 
Whea the choroid is bigU.7 ^i^gtaented, even if tbi» 
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'tmg reflexion be absent, the retina is visible as a 
it haze over the choroid like the " bloom" on a 
m. Under the high magnifying power of the erect 
.ge the nerve-fibre layer is often visible near the 
If as a faintly-marked radiating striation. The 
aths of the large central vessels at their emei^ence 
m the physiological pit (p. 46) show many varia- 
08 in thickness and opacity, 
[n rare cases the medullary sheath of the optic 
rve-fibres, which should cease at the 1a.mina cri- 
)8a, is continued through the disc into the retina, 
a causes the ophthalmoscopic appearance known 
"opaque nerve-fibres." This congenital pecu- 
rity may affect the nerve-fibres of the whole dr- 
mference of the disc, or only a patch or tuft of 
3 fibres ; it may only just overleap the edge of the 
Jc, or may extend far ruto the retina, where even 
)arate islands of opacity are sometimes seen. It is 
be particularly noted that the central part (phy- 
'logical pit) of the disc is never affected, because 
cjontains no nerve-fibres. The affected patch 
pure white, and quite opaque, its margin 
iiB out gradually, and is striated in fine lines, 
ich radiate from the disc like carded cotton wool ; 
i retinal vessels may be buried in the opacity, or 
1 nnobscured on its surface, and are of normal 
3. The deep layers of the affected part of the 
ina being obscured by the opacity, an enlargement 
the normal "blind-spot" is the result. One 
, or both, may be affected. There is seldom any 
iculty in distinguishing this condition from opacity 
I to neuro-retinitis. 

OpMhalmoscapio signs of Retinal Disease. 

hngestion, — No amount of capillary congestion, 
)ther passive or active, alters the appearance of the 
oa ; and as to the large vessels, it is better to speak 
he arteries as unusually large or tortuous, or of 
Teins as tui^d or tortuous, than to wbi^ VXi^ 
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general term congestion. Capillary congestic 
the optic disc may undoubtedly be recognised 
even nere great caution is needed, and much alloi 
must be made for differences of contrast dependi: 
differences in the tint of the choroid, for the pat 
health and age, and for the brightness of the 
used, or, what is the same thing, for the size o 
pupil. Caution is also needed against drawing '. 
mferences from the slight haziness of the outL* 
the disc, which may often be seen in cas^ 
hypermetropia, and which is certainly not ai. 
morbid. 

The only ophthalmoscopic proof of true Betin 
loss of transparency of the retina, and two chief 
are soon recognised according as the opacity ii 
fused, or consists chiefly of abrupt spots and pa' 
Haemorrhages are present in many cases of reti 
but they also often occur without inflammation, 
state of the disc varies much, but it seldom oe 
entirely in a case of extensive or prolonge< 
troitis. In a large majority of cases of ] 
retinitis the visible changes are limited to th< 
tral region, where the retina is thickest and 
vascular. 

(1.) The lessened transparency which accom] 
diffused retinitis simply didls the red choroidal ] 
and the term " smoky " is fairly descriptive ' 
The same effect is given by slight haziness o 
of the anterior media, but a mistake is exci 
only when there is diffused mistiness of the vil 
from opacities which are too small to be 
distinguished (Chap. XYI), and the difficu 
then increased because this very condition o 
vitreous often coexists with retinitis. A comp 
of the erect and inverted images is often usefu! 
if the diffused haze noticed by indirect examii 
be caused by retinitis, then by the direct exa^ii 
what before seemed a uniform haze may now a 
as ireil-marked spotting ot otceaking, Whe 
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ige is pronoimced enough to cause a decidedl;^ 
te base of the retma there la no longer any 
bt. The retmol urtenea and vemB are Bometimes 
ixgeA and tortuouB m retimtia, and m Bevere 
» they are eenerallj obscured in aome part ot 
ic course These forms of uniformly diffused 
nitiB are usually caused either by syphibs or 

|2.) Near the y s. a number of small, mtensely 
ite, rounded spots are seen (Fig 73), either quite 




81 73, — Renal ret^mtil at a late Itage (Wecker and Jaeger). 



onete or partly confluent When very abundant 
I conBuent they form large, abruptly outlined 
lAes, with irregular borders, some parts of these 
idles being striated, others stippled. 
3.) A number of separate patches are scattered 
at the central region, but Tritnout special reference 
Eie y. s. They are of irregular shape, white or 
I buff, and sometimes striated (Fig. 74) ; they 
easily distanguiBhed from patches of choroidal 
phy (p. 168) bj their colour, t^e comTgaitaSX-sft 
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softnesB of their outliueB, and the absence 
pigmentation. 

la t^pes 2 and 3, some htemorrhagea are nsn 
present ; the retina generally may be clear, bat i 
often there is diffused haze and evidence of swell 
The hsemorrh^es may be EO nnmerous and kij 




Ir'ia. 74. — Uecent 



to form the chief feature, the retinal veinB b 
extremely tortaous and dilated. 

Forms 2 and 3, which nearly always affect 
eyes, are generaUy associated with albuminurit^ 
in rare cases similar changes are caused by cen 
disease and other conditions, 

(4.) Barely a single large patch or area of i 
opadly is seen with softened, ill-defined edges, 
retinu vessels that may cross it being obaci 
Such a patch of retinitis is naually caused ly 
roidal exudation beneath (p. 168). 

HtemoTThage into (or beneath) the retina is b 
by its colour, which is darker than tbat cd 
average choroid ; but redder and lighter than tli 
a very dart choroid, B\w)i'aiaq\»er '' ' 
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retinal layers, and the sliape of the blood 
I is mainlj determined by their position,. ^ 
dffnsed into the nerve-fibre layer, or confined 
sheath of a large vessel, the extravasation 
linear or streaked form and structure, f ollow- 
direction of the nerve-fibres ; extravasations 
deeper layers are rounded. Very large 
rhages, many times as large as the disc, some- 
<Knir near the yellow spot, and probablj all the 
then become infiltrated, while sometmies the 
ruptures the anterior limiting membrane of 
ina and passes into the vitreous, 
oal hsamorrhages may be large or small,. 
>r multiple ; limited to the central region or 
&d in all parts ; linear, streaky or flame-shaped, 
be or blotchy ; they may lie alongside large 
f or have.no.apparent relation to them. The 
rhage may, as already mentioned, be the 
y^inge, or majr only form part of a re- 
or papillo-retinitis. A hemorrhage which 
led and of dark, dull colour, is generally old« 
be of absorption varies very greatly ; hemor- 
after blows are very quickly absorbed, while 
lepending on rupture of diseased vessels in 
ople, or accompanying albuminuric retinitis, 
lly last for months, and often leave permanent 

tentation of the retina has been referred to 
aection with choroiditis (p. 170). Whenever 
it in the fundus forms long, sharply-defined 
vr is anunged in a mossy, lace-like or reticu^^ 
Attern, we may always safely infer that it is 
d in the retina, and generally that it lies along 
)aths of the retinal vessels (compare Fig. 75 
ig. 72) . Pigment in or on the choroid never takes 
, pattern, being usually in blotches or rings. 
'o types, however, are often mingled in cases of 
litis with secondary affection of the retix\s»v. 
, in eveij case where we decide tiaat liie T^\ia!^ 
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is pigmented the choroid must be carefully examined 
for evidences of former choroiditis. 

Spots of pigment may be left 
after the absorption of retiiuJ hssnuff- 
rhages. Such spots can generallj be 
distinguished &om those following 
choroiditis by their more unifoim 
appearance and by the absence of 
I'm. 75.- Study «^s of choroidal atrophy, 
of pigment in Atrophy of the retina, oi wmchpS- 
the retina in a mentation of the retina, when pre- 
specimen of se- sent, is always a sign, has for its moA 
condary retinitis constant indication a marked shrink- 
^v^^'tr^^n^ ingof the retinal blood-vessels and 
(vitreous) sur- thickening of their coats. When the 
fiice. atrophy follows a retinitis or dxh 

roido-retinitis (retinitis pig;mentofla» 
■syphilitic choroido-retinitis, <&c.) all the layers aie 
involved, and the outer layers (those nearest the 
choroid) earlier than the inner ; but when it is 8&* 
condary to disease of the optic nerve (optic nflu- 
ritis, progressive atrophy, and glaucoma) only tha 
layers of nerve-fibres and ganglion-cells are abo- 
phied, the outer layers being found perfect^ evenafler 
many years. A retina atrophied after retinitis often 
does not regain perfect transparency, and if there kavB 
been choroiditis the retina remains especially half 
in the parts where this has been most seve^ 

The disc in atrophy following retinitis or chorOido>* 
retinitis always passes into atrophy, often of peculiar 
appearance, being pale, hazy, homogeneous-looking^ 
and with a yellowish or brownish tint (p. 175). 

Detachment {separation) of the retina.— ^Aa there ii 
no continuity of structure between the choroid and 
retina, the two may be easily separated by effusion A 
blood or serous fluid, the result either of injury or 
disease, by morbid growths, and by the traction A 
^brous cords in the vitreous. Such fibrous baada 
sad strings develope m ^<& "n^xo^-vsts^ m «»mfi cases ol 
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rido-cyclitis, and perhaps in myopic eyes without 

ligns of inflammation. Occasionally rents may be 

leen in the separated retina. It has been suggested 

htA such rents occurring whilst the retina was still 

mt^ might initiate the detachment by allowing the 

nlnision of yitreous between 

be retina and choroid ; and 

bis explanation may possibly 

»old good in very myopic eyes. 

Fhe retina is 8e^)arated at the 

spense of the vitreous (which 

I proportionately absorbed), 

mt always remains attached 

tithe disc and ora serrata, 

mless as the result of wound p,-. »,« q^+:«„ ^# «„^ 

.. X • 1 mv -1 i 1 * ^^» ' "• — Section of eye 

Mr great Violence. The depth, ^ith partial detach- 
oea, and situation of the de- ment of retina, 
idunent are subject to much 
iriety. Fig. 76 shows a diagrammatic section of 
A eye in wluch the lower part of the retina is se> 
mated. 

The separated portion is usually far within the 
oeal length of the eye ; its erect image is, therefore 
eiy easuy visible by the direct method (p. 49, 1),. 
ilien it appears as a dark grey, or whitish 
eAexion in some part of the field, the remainder 
emg of the natural red colour ; the detached part. 
I grey or whitish, because the retina has become 
pique. With care we can accurately focus the 
nrmoe of the grey reflexion, see that it is folded, 
Bd see one or more retinal vessels meandering upon 
in a tortuous course ; they appear small and of dark 
iloiir. If the separation be deep the outline of its 
tore prominent folds (Fig. 77) can be seen standing, 
it sharply against the red background, and in some 
ises the folds flap about when the eye is quickly 
oved. In extreme cases we can see the detached. 
xt by focal light. When the detachment i&Tee,€!i\>, 
pedallj if shallow, the red choroid is BVii3\ «^x^ 
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through it ; the diaguosia then rests on tiie oh 
tion of whether the TesHels in any part become d 
ajnaller, and more tortuous, ajid upou ophtl 
Bcopic eHtimation of i 
f ractioB of the retinal ' 
(p. 51) at different p 
the fundus, for the & 
part will be much mo 
permetropic than th 
In very nigh myojna : 
low detachment may i 
behind the principal 
and therefore not yi 
erect image withont ; 
able concave lens ; in 
(era^ '^Be, and in others 
y ,.... minute ructa or folds 
taohment are present, 
nation by the indirect i 
leads to a right diagnosis ; the imago of the de 
portion is not in focus at the same moment as i 
rounding parts, yoraHoeiio movement* is obtain< 
the vessels aa^ tortuous. Deep and extensive ( 
ment is often associated with opacities in the v 
or lena, or with iritic adhesions; and any o: 
conditions interfere with the conclusive appi 
of the above tests. The treatment of detachi 
the retina is very unsatisfactory. Puncture 
sclerotic over the detachment, or of the se] 
retina itself, allowing the fluid to escape fit 
eye in the one case or into the vitreous in thf 
hkve been repeatedly tried. Lately profuse m 
and salivation, induced by pilocorpme (F. 3 
been recommended in recent cases. 

* Od cloung one eye and viewing' two objecti, one 
the other bat in the same line, one object seems to m 
the other when the head ii moved from ude to side. 
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Clinical forms of Retinal Diaeaae, 

The symptoms of retinal disease relate only to 
e ^ure of sight which they cause, and this 
ajbe either general or confined to a part of the 
Id, according to the nature of the case. Neither 
uytophobia nor pain occurs in uncomplicated 
tmitis. 

SrtphUitic retinitie is generally associated with 
id secondary to choroiditis (p. 175), but in a few 
M8 retinitis of the same kmd is primary, The 
treoos in this disease, as in syphilitic choroiditis, 
often hazy, and the opacities are sometimes seated 
ly deeply, just in front of the retina. The changes 
B those of diffuse retinitis (p. 184, 1), with slight 
imoky" haze, often confined to the region of the yel- 
WBpot or disc ; but in bad cases the haze passes into 
viuter mistiness, and extends over a much larger 
gion ; sometimes long, branching streaks or bands 
! dense opacity are met with, and haemorrhages may 
cur. The disc is always hazy, and at first too rea, 
hile the retinal vessels, both arteries and veins, are 
anewhat turgid and tortuous ; rarely the disc be- 
IID6B opaque and swollen (papillitis). At a late 
riod, in unfavorable cases, the vessels shrink slowly, 
aost to threads, and the retina often becomes pig- 
nted at the periphery, the pigmented epithelium of 
te choroid at the same time disappearing.. 
Syphilitic retinitis is one of the secondary sym- 
kiQiB, seldom setting in earlier than six, or later 
Ma eighteen, months after the primary disease. It 
van in congenital as well as acquired syphilis. It 
eoerally attacks both eyes, though often with an 
iterval. Its onset is often rapid, as judged by its 
Idel symptom, failure of sight, and it' may be stated 
baty as a rule, the degree of amblyopia is much 
ligber than would be expected from the ophthal- 
?PjNX)pic changes. Night-blindness is oiteu «l y^o- 
oonced symptom. Its course is chronic, a^l^Lom 
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lasting less than several months, and it shows a le- 
markable tendency for many months to repeated 
and rapid exacerbations after temporary reooyerieB, 
but with a tendency to get worse rather than per* 
manently better. Amongst the early symptoms i> 
often a " flickering," and this with the history of 
variations lasting for a few days, and of maiired 
night-blindness, often leads to a correct surmise be* 
fore ophthalmoscopic examination. There is, hov- 
ever, nothing pathognomonic in any of the symptomsr 
An annular defect in the visual field (''ring soo* 
toma,") may often be found if sought ; in the late 
stages the field is contracted. 

Mercury produces most marked benefit, and when 
used early it permanently cures a large proportion of 
the cases ; but in a number of cases, perhaps in those 
where there is most choroiditis, the disease goes 
slowly from bad to worse for several years, in sjafte 
of very prolonged mercurial treatment. Of the efi» 
cacy of prolonged disuse of the eyes, and of local 
coimter-irritation or depletion, strongly recommended 
by many authors, I have had but little experience. 

Albuminuric retinitis {papillo-retiniUs). — Hi^ 
changes are strongly marked, and so characteristkr 
that it is [possible, in most cases, to say from an 
ophthalmoscopic examination alone that tike patieni 
is suffering from chronic kidney disease. 

The earliest change (the stage of oedema and exod^ 
ation) is a general haze, of greyish tint, in the 
central region of the retina, generally with som^ 
haemorrhages and soft-edged white patches (9» P« 
185), and with or without haze and swelling of W 
disc. In this stage the sight is often unimpaired^ 
and so the cases are seldom seen by ophthaJnuc sar* 
geons till a few weeks later, when the transluoeiA 
probably albuminous, exudations in the swoOii 
retina have passed into a state of fatty or fibrinov 
degejieration, a change which afEects both the nerre- 
£bre8 and connective t\&^ue. 
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In this, the second stage, we find a number of 
pore white dots, spots, or patches, in the hazy 
I8g;bn, and especially grouped around the yellow 
spot Their peculiantj is their sharp definition and 
pine, opaque, white colour ; indeed, when small and 
loond, they are quite glistening. When not very 
munerous they are generally confined to the yellow 
^t region, h'om which they show a tendency to 
ladiate in lines (Fig. 73) ; when very small and 
leanty they may be overlooked, unless we examine 
the erect image ; but in most cases large patches are 
farmed by the confluence of small spots, and the 
borders of these patches are striated, crenated, or 
ipotted. At this stage the soft-edged patches (Fig. 
H) have often to a great extent disappeared or 
lieeome merged into more general opacity of the 
XBtina ; the disc is hazy and somewhat swollen, es- 
pedally just at its margin, and the retina, as judged 
tj the undulations of its vessels, and confirmed 
m post-mortem examinations, is much thickened. 
HnQioirhages are generally still present in greater 
or less number, and occasionally constitute the most 
mrked feature of the case ; they are usually striated. 
Sometimes an artery is seen sheathed by a dense 
]Aite coating.* In another group papillitis (p. 203) 
11 the most marked change, though some bright 
vlute retinal spots are always to be found by careful 
eaunination. 

The usual tendency is towards subsidence of the 
<Bdema, and absorption of the fatty deposits and 
cxiiavasations, generally with improvement of sight 
""-ihe third stage, or stage of absorption and atrophy. 
h the course of several months the white spots 
diminish in size and number until only a few very 
■Jftall ones are left near the yellow spot, with, per- 
^», some residual haze: the blood-patches are 
4iwly absorbed, often leaving pigment spots, and 

* Illnstrationsof this are given in Go wers's * MedicfdOp\iV)[i«\- 
^>OMopy/ pi. xii, Bg. 1, and in ' Trans. Ophth. Soc.,* vo\.\\, ^\. yi. 

IS 
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the retinal arteries may be shrunken. In cases of 
only moderate severity almost perfect sight is re- 
stored. But when the optic disc suffers seveielj 
(severe papillitis), or if the retinal disease isexcessiTe 
and attended by great oedema, sight either improTes 
very little, or, as the disc passes into atrophy and 
the retinal vessels contract, it may sink to almosk 
total blindness. Such a condition may be mistaken 
for atrophy after cerebral neuritis ; but the presence 
of a few minute bright dots or of some superficial 
disturbance of the choroid, at the yellow spot, or d 
some scattered pigment spots left by extravasations, 
will generally lead to a correct inference (p. 188). 
In the cases attended by the greatest swelling and 
opacity of retina and disc, death often occurs before 
retrogressive changes have taken place. 

Albuminuric retinitis is symmetrical, but seldom 
quite equal in degree or result in the two eyes. In 
extreme cases it may cause detachment of the retinft. 

The kidney disease in the malady under considera- 
tion is always chronic. The retinitis may occur in 
any chronic nephritis, and in the albuminuria cf 
pregnancy. Whatever be the form of the kidnej 
disease, the retinitis seldom occurs without odier 
signs of active kidney mischief, such as headache^ 
vomiting, loss of appetite, and often anasarca. Die 
quantity of albumen varies very much. In As 
absence of anasarca the symptoms are often pot 
down to ''biliousness," and as in such cases tht 
failure of sight is the most troublesome symptoat 
the ophthalmoscope often leads to the correct dia- 
gnosis. A second attack of retinitis sometimes ooeon 
in connection with a relapse of renal symptom- 
Many of the best marked cases of albuminuric reti- 
nitis occur in the albuminuria of pregnancy, and Am 
prognosis for sight is good in many of these if ti^ 
symptoms come on late in the pregnancy ; but somtf 
of them (probably cases of old kidney disease) do 
very badly, and pass into ^Axo^-^ qI \Ibft ofirves. 
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(For the changes which occur in the retina in 
other chronic general diseases, e. g. diabetes, per- 
n icions ansemia, and leucocythsemia, see Chapter 

xini.) 

The term retinitis TuBtnorrhagica has been given to 
oertain rare cases, where very numerous, linear 
or flame-shaped retinal hsemorrhages are found all 
over the fundus, with extreme venous engorgement. 
It usnallj occurs in only one eye at a time, and 
oomes on rapidly. The patients are often gouty. 
Thrombosis of the trunk of the vena centraUe 
fdmcB is probably the determining cause of the con- 
dition.* 

Other cases are seen where extravasations, varying 
ttach in size, number and shape, are scattered in 
different parts of the fundus of one or both eyes. 
Some of them are probably allied to the above, but 
ofiien the nature of the case is obscure, or the haemor- 
ihages are related to senile degeneration of vessels. 
Sadb cases are often called retinitis apoplectica. 

Lastly, in an important group, a single very large 
€t(nYasation occurs from rupture of a large retinal 
tenel, probably an artery. The haemorrhage is gene- 
nDy in the yellow spot region ; in process of absorp- 
tion it becomes mottled, the densest parts remaining 
kmgest, and, if seen in that condition for the first 
lime, the case may be taken for one of multiple 
bnnorrhages. These large extravasations cause 
great defect of sight, which comes on in an hour or 
two, but not with absolute suddenness. Absorption, 
in the several groups of cases just mentioned, is very 
dow. 

Hsemorrhages may occur from blows on the eye. 
They are usually small and quickly absorbed, differ- 
ing in the latter respect very much from the cases 
before described. 

Embolism of the central oHery of the retina, or of 
^ or more of its main divisions,' gives li&o to ^ ^^' 

• Uniehinmm; Michel, Gmefe's « Arch. f. OpUYi.; xta^,'^. 
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racteristic retinitis, the cause of which can in most 
cases be recognised at once if it be recent ; wliilst ii 
old cases the appearances, taken with the histoij. 
lead to a right diagnosis. Thrombosis of the artery 
causes similar changes. 

The leading symptom of embolism is the oocor- 
rence of an instantaneous defect of sights which w 
found on trial to be limited to one eye ; sometimei 
the feeling is as if one eye had suddenly beooma 
" shut," the blindness being as sudden as that froa 
quickly closing the lids; but whether the defect 
amounts to absolute blindness or not, depends on the 
position and size of the plug. In any case, owing to 
the temporary establishment of collateral circnlatioi 
by the capillary anastomoses at the.disc (p. 181), the 
patient often notices an improvement of sight a fef 
hours after the occurrence. But this improyemeBft 
is only very slight, the collateral channels heii^f 
quite insufficient to meet the demand fully ; nor is H 
often permanent, because the retina suffers veiT 
quickly from the almost complete stasis, oedema ana 
inflammation rapidly setting in and leading to pe^ 
manent damage. 

If the case be seen within a few days of the ocear* 
rence, the red reflex of the choroid around the yelkff 
spot and disc is quite obscured, or partially dnOecIf 
by a diffused and uniform white mist. The opadtf 
is greatest just around the centre of the yellow spoti 
where the retina is very vascular (Fig. 72), and when 
its cellular elements (ganglion and granule layen) 
are more abundant than elsewhere ; but at the veiy 
centre of the white mist a small, round, red spot ii 
generally seen, so well defined that it may be mil* 
taken for a haemorrhage ; it represents the faitt^ 
centralis, where the retina is so thin that the choroU 
continues to shine through it when the surroundiof 
parts are opaque ; it is spoken of by authors as the 
" cherry-red spot at the macula lutea." This appe•^ 
ance is very seldoTi seen e:Lc,«^\» ^i\Kt ^x^dden arre«t 
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arterial blood supply, by embolism or thrombosis 
the arteria centralis, and perhaps by hsemor- 
bge into the optic nerve compressing the vessels ; 
1 of these causes embolism appears to be the com- 
nest. The haze surrounds and geneiully affects 
I disc abo, which soon becomes very pale. The 
bXL veins in the yellow-spot region often stand out 
h great distinctness, partly because enlarged by 
sis, and partly from contrast with the white retina. 
aU haemorrhages are often present. The larger 
mal vessels, both arteries and veins, are more or 
B diminished at and near the disc, the arteries in 
) most typical cases being reduced to mere threads ; 
h, arteries and veins are, however, sometimes ob- 
ved to increase in size as they recede from the disc. 
e arteries, however, are not always extremely 
nmken in cases of retinal embolism, the variations 
pending upon the position and size of the plug, 
. upon whether it causes complete occlusion or not. 
e sudden and complete failure of supply to a single 
mch of a retinal artery is sometimes followed by its 
ptying and shrinking to a white cord almost im- 
idiately. In other cases the branch may for a time 
little, if at all, altered in size, and yet its blood 
xunn be quite stagnant, as is proved by the im- 
nibility of producing pulsation in it by the firmest 
iisure on the globe, whilst the other branches re- 
md perfectly to this test (p. 48). But in other 
Ks, this pressure test, which showed blockage of 
ne or all branches shortly after the onset, again 
sduces pulsation a few days later, without any 
ible evidence of collateral circulation. 
In from one to about four weeks the cloudiness 
ars off, and the disc passes into moderately white 
»phy; the arteries, or some of them (according 
the position of the plugging), are either reduced 
bloodless white lines, or are simply narrowed con- 
ierably, whilst still pulsating easily on pressure. 
Bight is almost always loatf or only ]^etee^\A.oxi. ol 
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large objects retained, whatever be the final Btateof 
the blood- veBsels. In the rare cases, where an em- 
bolus pasBeB beyond the disc, and is arrested in a 
branch at some distance from it, the changes an 
confined to the corresponding sector of the rethuk, 
and a limited defect of the field is the onlj penna- 
nentresulL It is scarcely necessary to say that no' 
treatment can be of any use in cases of lasting occlu- 
sion of the retinal arteries. 

In a few cases where instantaneoiiB blindness (S 
both eyes has been associated with extremely di- 
minished arteries ("ucAtctnta reiinte"), iridectomy 
has been followed by return of sight ; lower tesnsoa 
causing re-establishment of circulation. These osa 
generally occur after whooping cough. {See olw 
Qninine blindness.) 
Belinitu piffmetUota is a very slowly ptcgreain 
symmetrical diseuiV 
leading to atrophy i' 
the retina, with collec- 
tion of black pigment 
in its layers and around 
its blood-vessels, tui 
secondary atrophy of 
the disc. 

The earliest symptan 

is inability to see w^ 

at night, or by artifi<iiil 

Fio. 7S. — Extreme concentric light (night -blindnH^ 

coatraetion of field of virion nyctalopia). Conoentrit 

(R ) in a COM of "dYMiced le- contraction of the Yiiul 

tral dotBhow. the fliation Sel^ «>Oll OCCurs (Kg- 

point. The black BhowB the 78). These defects naj 

put lost. reach a high degn^ 

whilst central visioD i^ 

mains excellent in bright daylight. The erympbn> 

are noticed at an earlier stt^ by patients in wboo 

the choroid is dark, and absorbs much light. 

OphthalmoBCopic exa.mua»AA«m, -vWre these sfin- 
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ns haye been present for some years, shows : — 
at the equator or periphery a greater or less 
Qtity of pigment, arranged in a reticulated or 
ur manner (Fig. 75), often with some small, 
•rate dots; (2) in advanced cases, evidence of 
oval of the pigment epithelium, but never any 
has of choroidal atrophy ; (3) that the pigment 
rranged in a belt| which is generally uniform, 
pattern being most crowded at the centre, and 
ning out towards the borders of the belt; (4) 
< the changes are always symmetrical, and the 
metry very precise. These appearances are quite 
"acteristic of true retinitis pigmentosa. In addi- 
, we find (5) diminution in size of the retinal 
d-vessels, the arteries in advanced cases being 
3 threads ; (6) a peculiar hazy, yellowish ** waxy " 
)r of the optic disc (p. 175) ; (7) sometimes the 
aented parts of the retina are quite hazy; (8) 
erior polar cataract and disease of the vitreous 
often present in the later stages. The latter 
iges (5 to 8), however, are found in many cases 
%te retinitis consecutive to choroiditis, and are 
peculiar to the present malady, 
be disease begins in childhood or adolescence, 
presses slowly but surely, and, as a rule, ends in 
Iness some time after middle life. A few cases 
pparently recent origin are seen in quite aged 
ons, and a few are considered to be truly con- 
taL The quantity of pigment visible by the 
^halmoscope varies much in cases of apparently 
d duration, and is not in direct relation to the 
et of sight; cases even occur, which certainly 
ng to the same category, in which no pigment is 
)le during life, the retina being merely hazy, and 
ne such case microscopical examination revealed 
Qdance of minutely divided pigment (Poncet). 

pathogenesis of the disease is not finally settled ; 
B at present doubtful whether there is from 

first a slow acleroBia of the coniLecVi\^^-\AS&!sa^ 
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elements of the retina, with passage inwards of pig- 
ment from the pigment epithelium, or whether the 
disease begins in the superficial layer of the choioid 
and the pigment epithelium. Its cause is ohscme. 
It is undoubtedly strongly heritable, and manr 
high authorities believe that it is really produced 
by consanguinity of marriage, either between the 
parents, or near ancestors of the affected p^- 
sons. Many of its subjects are of full menial 
and bodily vigour; but others are badly grown, 
suffer from progressive deafness, and are defec- 
tive in intellect. Although want of education, ai 
a consequence of defective sight and hearing, waj 
sometimes account for this result, we cannot thus 
explain the various defects and diseases of the 
nervous system which are not unfrequently noticed 
in kinsmen of the patients. That the subjects of 
this disease should be discouraged from marrying is 
sufficiently evident. 

In a few cases galvanism has been followed by 
improvement both of vision and visual* field, but no 
other treatment has any influence. 

Complications such as cataract and myopia are not 
uncommon, and must be treated on general prin- 
ciples. 

It is sometimes very difficult to distinguish widelj' 
diffused and superficial choroiditis, with pigmentatioii 
of retina and atrophy of the disc, from true retinitis 
pigmentosa. The question will generally relate to 
cause, as between retinitis pigmentosa and choroido- 
retinitis from syphilis (p. 174). But other cases o£ 
choroido-retinal disease are sometimes met Tntbi 
which though differing in ophthalmoscopic appear- 
ance from typical retinitis pigmentosa, are, like iti 
related to some general disease of the nervottfl 
system in the patient or his parents, and not to 
syphilis. 

Retinal disease from intense light, — A number oi 
• Gann, * Oph. "H-os^. "BLc^otW it, 161, 
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liare now bden observed in which blindness of 
11 area at the centre of field has been caused 
aring at the sun, usually during an eclipse, 
sponding to this functional defect ophthalmo- 
I evidence of choroiditis or choroido-retinitis 
been found at the yellow spot. The defect 
lasts for months, if not permanently.* {Com- 
blindness from snow, electric light, &c,, 

5) 

or accoanti of recent caseB and experiments on this 
on see • Lond. Med. Record/ Oct., 1888 ; also * Opbtbal- 
eview/ April and May. 
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CHAPTER XIV 

DISEASES OF THE OPTIC NEBYE. 

The optic nerve is often diseased in its whole 
length, or in some part of its course, either within 
the skull, in the orbit, or at its ocular end. 

The effect of disease of the optic nerve in pio- 
ducingXl) ophthalmoscopic changes in its yi8iblepo^ 
tion (the optic disc, or papilla optica), and (2) dd!eci 
of sight, varies greatly according to the seat, nataxe» 
and duration of the disease. The appearance of tbe 
disc may be entirely altered by oedema and inflam- 
mation, without the nerve-fibres losing their condnc* 
tivity, and, therefore, without loss, or even defect, of 
sight ; on the other hand, inflammatory or atrophii^ 
changes, causing destruction of the nerve-fibres, maj 
arise in the nerve at a distance from the eye, ssAf 
whilst producing great defect of sight, cause little or 
no immediate change at the disc. Although we aie 
here concerned chiefly with the ophthalmoscopic and 
visual sides of the question, a few words are needed 
as to the morbid changes in the nerve. 

The pathological changes to which the optic nerve 
is liable include those which affect other nerve tissotf* 
Inflammation varying in seat, cause and rapiditfi 
and resulting in recovery or atrophy, may originate 
in the nerve itseK, may pass down it from the brain 
(descending neuritis), or may extend into it from 
parts around ; atrophy may occur from pressure hf 
tumours, or distension of neighbouring cavities («>9* 
the third ventricle), or from laceration or compree* 
sioD after fracture oi t\iQ o^\>\q eais^l^ and tiie opt>^ 
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is very subject to the change known as " grey 
eration " or " sclerosis." 

tly, the optic nerve being surrounded by a 
atic space (" subvaginal space "), which is con- 
LS through the optic foramen with the meningeal 
in the skull and is bounded by a tough, fibrous- 
r sheath," is liable to be affected by morbid 
ses going on in that space. This subvaginal 
;er-sheath space, bounded externally by tho 
sheath of the optic nerve, is lined internally by 
ner sheath which is closely adherent to the 
itself (Fig. 35). Fluid retained or secreted in 
ibvaginal space is often found there post 
1, in cases of the optic neuritis about to be 
bed as so commonly associated with intracranial 
3, and has been held to explain the occurrence 
3 neuritis. Becent microscopical researches,. 
er,have shown that inflammatory changes can 
3ecL along the whole course of the optic nerves, 
heir intra-cranial part to the eye. The occur- 
yi'^aptic papillitia* in intracranial disease is pro- 
theref ore, explained in all cases by an extension 
unmation from the brain or its membranes either 
the interstitial connective tissue of the nerve or 
the inner nerve-sheatb, or perhaps, in somo 
along the intrinsic blood-vessels of the optic 
This explanation by " descending neuritis **^ 
nrays been accepted for the papillitis caused by 
gitis. But other hypotheses, which have been, 
m likely to be, given up, have hitherto been 
y most authorities to be more applicable to the 
tis caused by cerebral tumour, because in thi& 
he signs of inflammation in the nerve above tho 
id in the membranes at the base of the brain,, 
ent at all, are so slight as to require a careful 

Papillitis " has been proposed by Leber to designate the 
moscopic appearances of the inflamed or swollen disoy 
> reference to theories of causation, or to the state ot t\i« 
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microscopical examination for their detection. The 
part taken by the fluid which, as stated abo?e,i8 
often present in the subyaginal space of the nene 
and in greatest quantity close to the eye, is not jet 
known. It may possibly act in either or both of two 
ways ; mechanically by compressing the nerve and 
hindering return of blood from the retina, and thus 
complicating an already existing neuritis, or vitally 
by carrying inflammatory germs from the cranial 
cavity to the optic nerve. It is not yet ftdly known 
how cerebral tumours set up descending optic neuritis 
when the absence of fluid in the sheath precludes 
any appeal to its influence ; but many facts point to 
the probability that they do so by lighting up irritation 
with increase of cell-growth in the surrounding biain 
substance, and local meningitis. Nor is it folly 
understood why the other cranial nerves are so seldom 
damaged, at least permanently.* 

As already stated in previous chapters, inflamma- 
tion may extend into the disc from the retina or 
choroid near to it, and may occur in consequence 
of the sudden arrest of the blood-current caused 
by embolism and thrombosis of the central retinal 
vessels, in their course through the nerve. 

The ophthalmoscopic signs of papilliHs are caused 
by varying degrees of oedema, congestion and in- 
flammation of the disc. It is no longer useful to 
maintain the old ophthalmoscopic distinction between 
** swollen disc," or " choked disc," and " optic neu- 

^ For a full and masterly statement of this difficult snbJM^ 
enriched with many new facts, the reader is referred to Pr 
Oowers's ' Manual and Atlas of Medical Ophthalmoscopy.' Ib 
a recent careful paper Drs Edmunds and Lawford maintunthft 
basal meningitis is probably always the starting point of optie 
neuritis, even in cases of ccrehral tumour, and that the infUfli* 
mation usually travels down the inner sheath of the optifl 
nerve, * Trans. Ophth. Soc./ vol. iii, 1883. See also the pspeff 
by Drs Stephen Mackenzie, Brailey and others in the ih<^ 
volume of the same * Trans./ 1881, and in the ^ Trans, of IBt0^ 
nat, Med, Congress,' 18SV, 
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ritis." The latter term was formerly reserved for 
cases Bhowing little oedema, but much opacity, 
changes which were supposed especially to indicate 
inflammation passing down the nerve from the 
brain ; but if oedema and venous engorgement pre- 
dominated C' choked disc "), the changes were attri- 
Imted to compression of the optic nerve by fluid in 
its sheath-space, or with less reason to pressure on 
the ophthalmic vein at the cavernous sinus. The 
changes are often mixed, or vary at different stages 
of Ihe same case. The terms *^ neuritis " and 
** papillitis '' will be here used to the exclusion of 
''choked disc." 

^ The most important early changes in optic papil- 
litis are blurring of the border of the disc by a 
g^jish opalescent haze, distension of the large re- 
thal veins, and swelling of the disc above the sur- 
i^nnding retina. Swelling is shown by the abrupt 
l>ending of the vessels, with deepening of their 
^lour and loss of the light streak — they are, in fact, 
seen foreshortened; also by noticing that slight 
lateral movements of the observer's head, or lens,, 
liaase an apparent movement of the vessels over 
the choroid behind, because the two objects are on 
iifferent levels (" parallactic test," p. 190). The 
patient may die, or the disease may, after a longer 
)r shorter time, recede at this stage. But further 
changes generally occur; the haziness beoomes de- 
cided opacity, which more or less obscures the central 
vessels and covers and extends beyond the border of 
die papilla (Fig. 79), so that the disc appears enlarged ; 
its colour becomes a mixture of yellow and pink with 
p9j or white, and it looks striated or fibrous, 
^pearances due to a whitish opacity of the nerve- 
mes mingled with numerous small blood-vessels 
md hsBmorrhages. The veins become larger and 
"lore tortuous, even kinked or knuckled ; the arteriea 
^ either normal or somewhat contracted-, thetQ 
^j be hlood-patcbea. The swelling o£ the fiAaci TJCLt^.-^ 
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Fia. 79. — Opbtbalmogcopic appoaranca of severe papUU 
Several elontrntod patcbes of blood near border of £ 
(Alter HuglilinKB Jacksori ) Coiapare vitb Fig 80 



Jl 



iff ^ f? 



r 



Via, 80 — Section of the gvollen diec m papillitis, showulg I 
the iwellm^ is limited to the layer of necTe-Sbrst (In 
tadiiml ahadlng) ; other retinal lajera not altered In Ul 
nass. (Compare with Fig. 36.) x aboat 16. 

be verf great, and is appreciated either hj the a1» 
mentioned foreshortienmg of the Teasels, by the pu 
laetio test, or by op^tii&mcn(»^u'B»:u>XEK[i&ft'at(S.(i 
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Soch cliapges maj disappear, leaving scarcely a 
nee; or a certain d^reeof atrophic paleness of the 
liie, with aome nairowiDg of the retinal vessels and 
bidraning of their aheatnB, or other alight changes, 
■UfTemaio. Bat in many cases the disc gradually, 
a Hie coarse of veebs or mouths, passes into a state 
'f " post-papillitic," or " conaecutive," atrophy ; the 
opacity firat l>ecomeB whiter and smoother looking 
"woolly disc"); then it 
lowly clears off, generally 
itst at the side next the yel- 
DT spot, and the retinal ves- 
elg Bimultaneoosly shrink 

a smaller size, though 
hej often remain tortuous 

01 a long time (Fig. 81). 
^ the mist lifts, the sharp 
idge, and finally the whole 
n^ce of the disc, now of a 
ilwing-white colour, a^in 
Xmies into view. A slight 
IWiness often remains, and ^i*- Sl^Atrophj of dl*c 
Am boundary of the dUc is '**?'. V^vi^*^*- . UPP^r 
i>ft«i notched and irr^nlar ; 
But upon these signs too 
■Booh reliance must not he 
placed. 

Bight is seldom much af- 
(Mted* Tmtil marked papil- 
liftthaa existed some little 
^e. If the morbid process 
?nickly cease, often no failure occurs; or sight 
Day fail, may eren sink almost to blindness, for a 

* Dr HaftUinga Jackran wai the flnt to iniiat on tlie ttO' 
{tunn of papIUiUa witliont failnre of light. The T&Iue of 
iil lUioovery is very great, since donble pepillitis withont 
'Uw chftDgea in the eje a one of the most important ligni we 
>Mhh of the exiitence of tnmonr or inflammfttioii ml^vn ttM 




and lower margin! ilill 
hazj; veins still tortnona; 
arteriei nearly normal ; 
distnrbanco of choroidal 
pigment at inner and 
oater border. Sig-bt in 
this caaa remained fiurly 
good. The disc is not re- 
prcBeated white enough. 
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short time, and recovery take place if the changes 
cease before compression of the nerve-fibres hate 
given rise to atrophy. Gradual failure late in the 
case, when retrogressive changes are already visible 
at the disc, is a bad sign. The sight seldom changes, 
eHher for better or worse, after the signs of active 
papillitis have quite passed oft, and though the rela- 
tions between sight and final ophthalmoscopic ap- 
pearances vary, it is usually true (1) that graii 
shrinking of the central retinal vessels indicates a 
high grade of atrophy and great defect of sight, and 
is generally accompanied by extreme pallor, with 
some residual haziness, of the disc (advanced post- 
papillitic atrophy) ; (2) that considerable pallor, and 
other slight changes, such as white lines bounding 
the vessels, or streaks caused by increase of the con* 
nective tissue of the disc, are compatible with &i]fr 
good sight, if the central vessels are not mm 
shrunken. 

Advanced atrophy, undoubtedly following papt 
litis, does not, however, always show signs of the 
past violent inflammation ; the appearances ma^t 
indeed, be indistinguishable from those caused \g 
primary atrophy (p. 210). 

Papillitis is double in the great majority of cases. 
If single, it generally indicates disease in the orUt; 
but single papillitis, from intra-cranial disease, is 00- 
casionally seen. In the double cases, however, the» 
are often inequalities, in time, degree, and final re- 
sult, between the two eyes. 

The changes are not always limited strictly to the 
disc and its border (pure papillitis), for in some cases 
a wide zone of surrounding retina is hazy and swol- 
len, exhibiting haemorrhages and white plaques, or 
lustrous white dots (papillo-retinitiSf neuro-retiniliB)* 
It is not always easy to say, in such a case, whether 
the changes are due to renal disease, with grest 
swelling of the disc (p. 193), or to some intra-cranial 
malady. In renal caaea \]^etft \a ^Vii^^a albuminnrifty 
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patient is seldom a young child, and the cases 
vith most severe neuro-retinitis occur in an advanced 
itage of the kidney disease ;* in the cases of neuro- 
Btuutis most closely resembling renal cases, but 
anied by cerebral disease, there is no albumen, and 
^e changes seldom closely resemble those caused by 
idney disease until they have existed for long and 
ansed very great defect of sight. 
Miology, — ^Papillitis occurs chiefly in cases of irri- 
iiive intracranial disease, viz. in meningitis, both 
nite and chronic, and in intracranial new growths of 
1 binds, whether inflammatory (syphilitic gummata), 
ibercnlar, or neoplastic. It is very rare in cases 
liere there is neither inflammation nor tissue growth, 
in cerebral hemorrhage and intracranial aneurysm. 
irther, it must be stated that no constant relation- 
ip has been proved between papillitis and the seat, 
tent, or duration of the intracranial disease. Papil- 
is has occasionally been found without coarse 
iease, but with widely diffused minute changes, in 
e brain. Thus, the occurrence of papillitis, although 
inting very strongly to organic disease within the 
all, and especially to intracranial tumour, is not of 
lelf either a localising or a differentiating symptom, 
flammation about the sphenoidal fissure, throm- 
eiB of the cavernous sinus, and tumours and 
flammations in the orbit, are occasional causes of 
»pillitis, which is then usually one-sided, and often 
companied by extreme oedema and venous disten- 
on ; in some of these there is protrusion of the eye 
id affection of other orbital nerves, and the exact 
at of the disease may be obscure. 
Other occasional causes of double papillitis, with 
* without retinitis, are lead poisoning, the various 
Eanthemata (including recent syphilis), sudden sup- 
ression of menstruation, simple ansemia, and, 
srhaps, exposure to cold. In a few cases well- 

• Qowera, p, 187. 

14 
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marked double papillitis occurs without other sym- 
ptoms, and without assignable cause. 

Certain cases of failure of sight, often in only one 
eye, with slight neuritic changes at the disc, followed 
by recovery or by atrophy, must be referred to a 
local, primary neuritis, originating some distance 
behind the eye (retro-hulhar neuritis). The changes 
are clinically very different from any of those above 
described (see p. 219, 3). 

Syphilitic disease within the skull is a common 
cause of papillitis, but the eye changes alone foniiA 
no clue to the cause, nor to its mode of action, wfaid 
may be : — (1) by giving rise to intracranial guBUDa 
not in connection with the optic nerves, bat acting 
as any other tumour acts (see above) ; (2) bv cBrect 
implication of the chiasma or optic tracts in gum- 
matous inflammation ; (3) in rare cases neinitiBi 
ending in atrophy and blindness, occurs in secondaiy 
syphilis, with severe head symptoms pointing to acute 
meningitis. 

The condition of the pupil in neuritic affectioni 
depends partly on the state of sight and partly on the 
rapidity of its failure. As a rule, in amaurosis from 
atrophy of the discs after papillitis the pupils are fof 
a time rather widely dilated and motionless ; after a 
while they often become smaller, and uidess il* 
blindness be complete they regain a certain amount 
of mobility to light. 

ATEOPHY OP THE OPTIC DISC. 

By this is meant atrophy of the nerve-fibres of tie 
disc, and of the capillary vessels which feed it. in* 
disc is too white ; milk-white, bluish, greyish, or yd- 
lowish in different cases. Its colour may be qui** 
uniform, dead, or opaque looking, or some one part 
may be whiter than another; the stippling of the 
lamina crihrosa (p. 46) may be more visible than m 
health, or, on the other hand, entirely absent, as if 
covered or filled up \)y ^\si\A ^^\!tt^ (J'igs. 82 and 
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. Tke ceDtral retinal Teasels maj or may not be 
inken. The choroidal boandaiy is too sharply 
ned, or, as in Fig. 81, too hazy ; it may be even 
drcnlar, or irregular and notched. The sclerotic 

(p. 45) ia often seen ^th unnatural cleameu, 
g eren whiter than the nerre which it encircles. 

Iw^e retinal vessels are to be carefully noted as 




». 8a.— 8iinplB«t«>plijof Fig. 83.— Atrophjof dijjcfrom 

fin. Stippling of Umina spinal diiWBe. Laminu cri- 

aibnm eipowd. brou conceuled. V«ueli 

[Weaker.) normal. (Wecker.) 

se and tortuosity, both points being important 
le diagnosis of cause, and for prognosis. Mere 
>r of the disc, as is present in extreme general 
mia, must not be mistaken for atrophy ; the 
ige is then one of colour only, without unnatural 
inctnesB, loss of transparency, or disturbance of 
ine. 

arietiet. — (1.) The nerre-fibres undergo atrophy 
ng the absorption and shrinking of the new con- 
ive tissue formed during severe neuritis (post- 
llitdc atrophy, p, 207). 

I.) When the disc participates secondarily in in- 
mation of the retina or choroid it also parti- 
tes in the succeeding atrophy (pp. 175, 188). 
I.) Atrophy of any part of the optic nerve or 
Bma, from pressure — as by a tumour or by dis- 
ion of the third ventricle in hydroeephalua — ^Etoni 
ry, or local ijjflflmmation, leads to bqcoo&bxj 
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atrophy, whict sooner or later reachea the 
Such cases often show the conditions of pure a,ix 
without adventitious opacity or disturbance OJ 
line, aud often without change in the retinal ti 
Thej are not very common. 

(4.) The optic nerves are liable to chronic sd 
L. E. 

Fia. 84. — Irregular contractioD of fields of viBion in ■ 
pn^reasive »troplij o£ optic nerceg. The low i* l 
trioal, but mare adTHUced in the L., where it hat u 
over the fixation point ; in the R. it baa jnrt I 
the fliation paint at one place. The black reprean 
parte lost, 



atai;. The black represents the blind parts ; tl 
■hows partial Ioib of vision. 

changes, with thickening of the conneetiTe- 
immewoik and atro'^^'j oi Oiift TL^rt^^fibres, wi 
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renoe of papillitis. The cliange in these 
lars to be^ at the disc, but the exact order 
is not fully known in this large and im- 
roup. — Groups 3 and 4 furnish the cases 
known clinically as " primary " or " pro- 
atrophy of the optic disc. 
I oipeeta of Atrophy of the Diaca, — As in optic 
a in atrophy and pallor of the disc, there is 
lUe relauon between the appearance (espe- 
eolour) of the disc and the patient's sight. 
arable degree of pallor, which it may be im- 
x> distinguish from true atrophy, is some- 
01 with excellent central vision (p. 32), 
floally accompanied by some defect of the 
lid. Again, the discs often look alike, 
the sight is much better in one eye than 
. (See p. 219, 4.) 

bs with atrophy of the disc come to us 
they cannot see well or are quite blind, 
e usually no other local symptoms ex- 
h as are furnished by the pupils, and 
3sent many yariations. In post-papillitic 
the pupils are generally too large, and 
or motionless to light ; in most cases of 
progressive atrophy they are of ordinary 
mailer than usual, and act very imperfectly 
XTTI). When only one eye is affected, the 
ng quite healthy, the pupil of the amaurotic 
10 direct action to light (p. 28) and is often 
•rger than its fellow. 

sual field, in cases of atrophy, is generally 
d, or shows irregular invasions, or sector- 
3ts (Figs. 84 and 85). Colour-blindness is a 
lymptom in nearly all cases, but is not always 
mate to the loss of vision, being in some 
3ater and in others much less than the state 
would lead us to expect (see also Chap. XV). 
the colour lost soonest in nearly all ca8eB> 
aext. 
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A. Cases in which both discs are atrophied may 
be conyeniently classified as follows in regard to 
diagnosis and prognosis. 

(1.) If the changes point decidedly to recently 
past papillitis (p. 207), there is some prospect of im- 
provement ; but, on the other hand, sight may for a 
time get worse. The case must, of course, be inyesti- 
gated most carefully as to the cause of the neuritifl. 
If sight has been stationary for some months further 
change is unlikely. 

(2.) If the retinal arteries are much shranken, 
whether neuritis have occurred or not, the prognofflB 
is bad (p. 208). 

(3.) n the most careful examination leaves it un- 
certain whether previous papillitis have occurred, 
inquiry should be made for previous symptoms of 
intracranial disease ; since consecutive cannot alwajB 
be distinguished from primary atrophy (p. 208.)-* 
But in a large number of those cases which present no 
ophthalmoscopic evidences of previous papillitis, tho 
history will be quite negative as to cerebral fsp^ 
ptoms ; — and these will, for the most part, faXL into 
the two following groups. 

(4.) There are symptoms of chronic disease of the 
spinal cord, usually of locomotor ataxy ; or, mueh 
more rarely, symptoms of general paralysis of the 
insane. 

(5.) No cause can be assigned for the atrophy; 
these are less common than has been supposed. 

The sclerosis leading to atrophy of the discs i& 
locomotor ataxy (4) usually comes on early in that 
disease, often before well-marked spinal symptom 
have appeared. The optic atrophy always beoonwi 
symmetrical, though it generally begins some monthi 
sooner in one eye than in the other ; it always pro* 
grosses, though sometimes not for years, to complete, 
or all but complete, blindness. The discs are visoaSj 
characterised by a uniformly opaque, grey-white 
colour, the lamina cti\>To%^ X^-vsi^ ol^^ eonoealedy 
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rh neither the central vessels nor the disc 
are obscured in the least (Fig. 83). The cen- 
isels are often not materially lessened in size, 
[len the patient is quite blind. 
i of progressive atrophy are seen which 
le the above, but where no signs of spinal- 
sease are present, even though the patient has 
ng blind (5). It is known that in some of 
»atients ataxic symptoms come on sooner or 
ad it is highly probable that, could the cases 
»wed up for a sufficient number of years, this 
btion would be found to be common.* Indeed, 
ic optic atrophy is now a recognised method 
it of the disease. Cases of Classes 4 and 5 
commoner in men than women, 
taking the prognosis of cases of progressive, 
)licated amblyopia or amaurosis, with more 
atrophy of discs, special attention is to be 
whether or not the failure was synchronous, 
ether it is now equal in the two eyes. The 
f the field of vision in cases seen early is 
much importance ; peripheral contraction, as 
uished from central defect, is a bad sign, for 
isive atrophy seldom begins with defect in 
tre of the field. Cases of gradual, uncompli- 
iilure of sight, in which the symptoms have, 
le beginning, been equally symmetrical, will 
ly show but slight atrophic changes in propor- 
the defect of sight (p. 219,4). 
Lngle amaurosis with atrophy of the disc, in 
rity of cases, indicates former embolism of the 
artery (p. 195), or some local affection of 
nk of the optic nerve (pp. 210, 219). The 
lases often give a history of having suffered 
$vere localised headache or neuralgia. But 

ve found decided spinal symptoms in 58 of a series of 
mtive cases of progressire atrophy, and of the remain- 
several showed one or more symptoms which ^et^ 
of spinal oiigia. 
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here it must be remembered that in cases of 
gressive atrophy, accompanying or preceding s 
disease, a very long interval occasionally sepa 
the onset of the disease in the two eyes,* and we 
see the first eye before the commencement of di 
in the second. 

Single amaurosis following immediately 
injury to the head, and leading in a few wed 
atrophy, indicates damage to the nerve from fnw 
of the optic canal (pp. 211, 3) . The blow has g< 
ally been on the front of the head, and on the { 
side as the affected eye. 

• This interval may be three or four years, and an int 
of from one to two yeara is not very rai'e. 
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CHAPTER XV 

MBLTOPIA AND FUNCTIONAL DISOBDBBS OF SIGHT. 

The term amblyopia means dulness of sight, but 
» use is generally restricted to cases of defective 
Buteness of sight (p. 31), short of blindness, in 
hich there is little or no ophthalmoscopic change, 
naaurosis indicates a more advanced affection — 
>iQplete blindness without apparent cause. These 
■nns are essentially clinical, whilst papillitis and 
'tophy imply easily recognised pathological changes 
the disc. Amblyopia may depend upon disease 
the retina, in any part of the optic nerve or tract, 
' in the optic centres ; and it may be temporary or 
trmanent. It is always most important to distin- 
lish single from symmetrical cases. 
Two common and important forms of unsymme- 
ical amblyopia may be considered first. 
(1.) Amblyopia from suppression of the im^e in 
te eye, in cases of squint. A squinting person, in 
der to avoid the inconvenience of double vision 
K 22), suppresses the consciousness of the image 
nned in the squinting eye. If this process be 
ntinued the sensorium becomes permanently 
unted for images in this eye ; we say that the eye 
amblyopic when we ought to say that the corre- 
onding centre loses perception. This defect, 
ovLgh often very great, affects only that part of the 
Boal field which is common to both eyes and is 
Lerefore least marked in the outer part of the field. 
• continues though the squint be cured, i, e, though 
>th eyes are again directed to the same object \ but 
can be to Bome extent improved, by ott-ie^QdAi^dL 
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separate practice of the defective eye, the sound e; 
being closed. The suppression is much more easily 
effected by some persons than others, and early in life 
than later; hence those who have squinted con- 
stantly since early childhood seldom have diplopia 
when they come for advice several years afterwards, 
while if squint be acquired later, diplopia lasts for 
years if not for life. When the suppression is tem- 
porary, even though often repeated, as in cases of 
alternating and of periodic squint, no amblyopia 
results.* 

(2.) Amblyopia from defective retinal images.—h. 
cases of high hypermetropia or astigmatism, when 
clear images have never been formed, the correction 
of the optical defect by glasses at the earliest prac- 
ticable age often fails, at any rate for a time, to give 
full acuteness of sight. Want of education in the 
appreciation of clear images is probably the chief 
cause, though defective development of the retina 
may also come into play. We may explain in the 
same way the common cases in which, with anisome- 
tropia (p. 303), the sight of the more ametropiceye 
even when corrected by the proper glasses, remains 
defective, although no squint have ever existed ; and 
in some degree also the defect often observed after 
perfectly successful operations for cataract in chil- 
dren. When discovered late in life this defect ii 
seldom altered by correcting the optical error, but 
in children the sight may improve when the suitable 
glasses are constantly worn. 

In cases of amblyopia not belonging to either of 
these categories a definite date of onset will gene- 
rally be given. Two principal divisions may be 
formed, according as the defect is single or double. 

* It should be stated that the above, commonly received, a- 

planation of the amblyopia of eyes which have sqainted froD 

early life has been assumed on the theory of congenital (rathtf 

than acquired) "correspondence" between the two retiDSf lO^ 

that it ia doubted by bo h\g\i slu vlu^oxyx.^ «j& ¥to€« Schweigg^* 
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must here be noted, however, that defect or blind- 
Ms of one eje often exists unknown for years, until 
scidentallj discovered by closing the sound eye. 
tuB ignorance of the defect is most common when 
le&dlure has been gradual, painless, and notaccom- 
uiied by any change in the appearance of the eye. 
he patient is naturally alarmed at the sudden dis- 
)Tery of the defect, and believes it to be recent, but 
inch caution must be used in accepting his belief. 
vMm failure of one eye is as a rule dated cor- 
H^tly ; and the same is true of gradual failure of the 
^ht eye in a man used to rifle shooting, or to 
sighting" for any purpose. 

(8.) Cases of recent failure of one eye with little 
r no ophthalmoscopic change occur but rarely, and 
Bneraliy in young adults ; the onset is often rapid, 
ith neuralgic pains, sometimes very severe, in the 
una side of the head. There may be pain in 
loving the eye, or tenderness when it is pressed 
&ck into the orbit. The degree of amblyopia varies 
nch, but is often especially marked at the centre 
: the field. The disc of the afEected eye is some- 
mes hazy and congested. The attack is often 
iiributed to exposure to cold. Most of the cases 
leover under the use of blisters and iodide of potas- 
om, but in a certain number the defect is perma- 
mt, and the disc becomes atrophied. A retrohulbaT 
)iin<i«, often slight and transient, most likely occurs 
>. 210), and the cases are perhaps analagous to 
iripheral paralysis of the facial nerve. 
(4) Much commoner is a progressive and equal 
ilaie in both eyes, often amounting in a few weeks, 
months, to great defect (14 or 20 Jaeger, or Y. 
om 1^ to -|^), with no other local symptoms except 
irhaps a little frontal headache, but often with 
)rronsness, general want of tone, and loss of sleep 
^ appetite. Ophthalmoscopic changes, never pro- 
)unced, may be quite absent. At an early ^qtyo^ 
le disc is otten decidedly congested, and &\\^W^] 
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swollen and hazy, but these changes are all m in- 
marked th&t competent obaerrers may give different 
accounts of the same case. Later the side of tht 
disc next the y. s., and finally in bad cases, tba 
whole papilla, becomes pale, and the diagnoidt d 
incomplete atrophy is ^ven. The defect of sight it 
described aa a " mist," and is usually most tronbb- 
' some in bright light and for distant objects, beii^ 
leas apparent early iu the morning and towdi 
evening. The pupils are normal, or at most ntber 
sluggish to light. The defect of V, is limited to,« 
much greater at, the central part of the field (catui n 



Fia. 86,— R. right, L. left, visual field in a case of cent 
amblyopia from tobacco aiuoking. Tbe sbaded area ii f* 
part over which acatenew of Tigion and colonr-pew*^ 
are lowered (relative central scotoma), no part of tlie Bdi 
being absolotelj blind. Tbe dotted line marked R. ita* 
the boundary of the field for red (let Fig. 27). 

a central geoioma), and occupies an oval patch from 
the fixation point (corresponding to the y. ' 
outwards to the blind spot (corresponding to th* 
optic disc), on which area the perception of gr«" 
and red is also defective or absent. This symp* 
tom may often be detected by moving a red * 
green spot (from 5 to 15 mm. squaje) from tba 
fixation point in difEerent directions, the patent 
steadily fixing the upheld finger or other otg** 
with one eye; the colour of the spot will l" 
seen beat (if at &\V) e.t ik ^\.\X» diatance fron 
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3 fixation point (compare p. 230) ; in many cases 
colour defect is apparent if the patient be tested 
bh large masses of colour. The periphery of the 
Id being good, no difficulty is experienced by the 
tient in going about, the large surrounding objects 
ing visible ; hence the patient's manner differs 
«a that of one with progressive atrophy, who 
ds difficulty in walking about, <&c., because his 
vaal field is contracted (p. 213). 
The patients are almost without exception, males, 
id at or beyond middle life. With very rare excep- 
)ii8 they are smokers, and have smoked, for many 
lars, and a large number are also intemperate in 
cohol. — The exceptions occur chiefly in a very few 
ktients in whom a similar kind of amblyopia is here- 
tarj, is liable to affect the female as well as the 
ale members, and sometimes comes on much earlier 
i life. The etiology of these cases is obscure, and 
iBome few of them there is no evidence of heredity. 
In the common cases it is now generally agreed that 
•bacco has a large share in the causation, and in the 
)inion of an increasing number of observers it is the 
•le excitant. The direct influence of alcohol, and 
' the various causes of general exhaustion, such 
i anxiety, underfeeding, and general dissipation, is 
Ol to some extent an open question («eeChap. XXIII, 
iabetes) . My own opinion, based on the examination 
alarge number of cases, is that tobacco is the essential 
lent, and that the disuse or greatly diminished use 
tobacco is the one essential measure of treatment. 
IB important to remember that the disease may 
me on when either the quantity or the strength of 
e tobacco is increased, or when the health fails and 
quantity which was formerly well borne becomes 
oessive. Hence cases of central amblyopia may, as 
role, except in the rare form above mentioned, be 
aned i6ba,eco amblyopia. 

The prognosis is good if the patient com^ ^^xVj ^ 
id if the failure hare been compaialiivQVy c^<Sl. 
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In sucli cases really perfect recovery may occur, 
very great improyement is the rule. In the moie 
chronic cases, or cases where already the whole disc 
is pale, a moderate improvement, or even an arrest 
of progress, is all we can expect. If smoking be 
persisted in no improvement takes place, and tbe 
amblyopia increases up to a certain point, bol «QB^ 
plete blindness very seldom, if ever, ocenni. I%|b 
treatment, disuse of tobacco is the one thins M/^ 
tial. Drink should, of course, be moderatedi -Jnl 
usual to give strychnia, subcutaneously or hjwalAt 
for a considerable period, but whether any medkioe 
acts otherwise than by improving the general tone 
is doubtful ; subcutaneous injections of stiychnifl) 
carefully carried out, have not given definite results 
in my own cases. There is reason to believe that tbe 
disease depends on a chronic inflammation of the 
central bundles of the optic nerve, beginning at a 
distance from the eye.* 

Hemian(ypia (usually called hemiopia) denotes loss 
of half the field of vision. When uniocular the defect 
is seldom quite regular, and generally depends upon 
detachment of the retina or a very large retuuJ 
hsemorrhage. — It is usually binocular, and then ioii- 
cates disease at or behind the optic chiasma. In the 
great majority of cases the E. or L. lateral half of 
each field is lost (Fig. 87). Sometimes only a quarter 
of each field is lost. The line of separation between 
the blind and the seeing halves of each field nay 
pass vertically straight through the fixation pdoti \ 
but more commonly it deviates a little, leaving in* ' 
tact a small area of the field around the fixation 
point, so that central vision is not impaired; the 
transition from the seeing to the blind half maj h^ 
quite abrupt, or rather gradual. Loss of the & 
half of each JfieJd, meaning loss of function of the lb 
half of each retina, points to disease of the L. optic 

» Trans. Ophth. Soc, vo\. \, ^. VL^k, vsA Ui, p. 16a j 
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set* or ita continuatioas, or of the convolutions 
imiiig the L. occipital lobe and angular gyrxia. 
»B of the two nasal balves ie extremelj rare. 

B. 87. — Field* of vision in a ttue of L. homoDjmoas lateral 
Hemiuiopia. The dividing line cornea within one or tvo 
degreea of the Giation point (ahowo b; the central dot) in 
Mch e;e. The lesion causing: ttaia hemianopia is probably 
in the optic tract, or not higher than the corpora geni- 

DHof the two temporal halves (temporal hemia- 
naa) points to disease at the anterior part of the 
UMma. Sven when hemianopia has lasted for years 
W optic discs seldom ehow any change. When 
iteiu hemianopia coexists vith hemiple^a the loss 
I n'ght is on the paralysed side ; " the patient cannot 
» to his paralysed side " (Hughlinga Jackson). 
Syiterieal amblyopia and amavrone take various 
mns, and real defect is sometimes mixed up with 
mKions feigning. — In hysterical hemianffistheaia 
le eye on the afEected side is sometimes defective, 
■ qnite blind. In other cases of hysteria both eyes 
« detective, but one worse than the other ; there is 
nieentric contraction of the visual fields, sometimes 
iSi, sometimes without, colour-blindness, a varying 
egtee of defective visual acuteness, and sight is 
nen disproportionately bad by feeble light (hence 
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the term, " anaesthesia of the retina," is sometimes 
used). There may, however, be, in addition, irrita- 
tive symptoms — watering, photophobia, and spasm 
of accommodation — and then the term, " hyperas- 
thesia retinsB," or " oculi,*' seems more appropriate.* 
Amblyopia with the above characters has bem 
known to follow a blow upon the eye, which wai so 
slight as not to cause the least ophthkhnofloopie 
change (compare p. 140). It is important to note 
that in hysterical amblyopia, even of high degne 
and long standing, the reflex action of the popl} 
direct as well as indirect (p. 28), is follj presened, 
and the ophthalmoscopic appearances quite normal 
The prognosis is nearly always good, though recoyeiy 
is sometimes slow, and relapses may occur. In some 
of the worst cases I have seen, there has been con- 
siderable ametropia (Chap. XX.) 

True hysterical amblyopia seems allied, from the 
ophthalmic standpoint, with a much larger and more 
important class, best epitomised by the term atth' 
nojpia, in which photophobia, irritability, and want 
of endurance of the ciliary muscle {accommodate 
asthenopia), or sometimes of the internal recti (mitf* 
cular asthenopia) with some conjunctival irritabili^i 
are the main symptoms, acuteness of sight being 
usually perfect, and the refraction nearly or quite 
normal. — Of the retinal, conjunctival, and muscular 
factors, any one may be more marked than the otheiii 
and it would seem that, given a certain state of the 
nervous system, which may be described as impress 
sionable or hypereesthetic, over-stimulation of anj 
one is liable to set up an over-sensitive state of the 
other two. — These patients often complain also of 
dazzling, pain at the back of the eyes, and headache^ 
or neuralgia in the head. All the symptoms are 
worse after the day's work, and sometimes on first 
waking in the morning, and they are liable to vaiy 

* These cases correspond to the " kopiopia hysterica" of 
FOnter, 
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2h with the health. Artificial light always 
Tavates them, because it is often flickering and 
ifficient, but especiallj because it is hot. The 
iptoms often last for months or years, causing 
at discomfort and serious loss of time. 
husaiion, — ^The patients are seldom children or 

r^ple. Most are women, either young or not 
^t middle life, often very excitable, and 
SI with feeble circulation. If men, they are emo- 
lal, fussy, and often hypochondriacal. Some local 
se can also generally be traced, such as a long 
U of dose application at needlework, reading, &c., 
I in such cases the symptoms may come on very 
Idenly, the patient becoming, within a day or two, 
ie incapacitated for reading. Sometimes bright 
vnrs, gkttering things, or exposure to kitchen fire, 
n specially injurious. Or, again, there is a his- 
^ of phlyctenular ophthalmia, or superficial ulcers, 
teh mLYB left the fifth nerve permanently unstable. 
^freatmeni, — ^The refraction and the state of the 
anial recti should always be carefully tested, and 
' error corrected by lenses, which may often be 
ibined with prisms, with their bases towards the 
e (p. 9). Plain coloured glasses are sometimes 
fuL But glasses will not cure the disease, and 
must not promise too much from their use. The 
ient may be assured that there is no ground for 
lOf and that the symptoms will probably pass ofE 
oer or later. He should be discouraged from 
ikmg about his eyes, and he lleed seldom be 
te idle. The artificial light used should be suffi- 
it and steady (not flickering), and should be 
ded to prevent the heat and light from striking 
ictij on the eyes. Bathing the eyes freely with 
1 water, and the occasional employment of weak 
ringent lotions, are useful, and cold air often acts 
efiSally. The eyes are often much better after a 
: of a day or two. Out-door exercise, and oul^ 
ierate use o£ the eyes therefore Bhould \)q e^u- 
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joined. General measures' must be taken acoording^ 
to ^e indications, especially in reference to sdj 
oyarian, uterine, or digestire troubles, or to sexual 
exhaustion in men. 

FITNCTIONAL DISEASES OF THB BETINA. 

Funetkmal night-hlindneas (endemic nydaUma) it 
caused by temporary exhaustion of the retinal senfr 
bility from prolonged exposure to difEused, fari|^ 
light. — The circumstances under which it oocnci ^ 
usually imply not only great exposure to bright ligbt^ 
but lowered general nutrition, and probably taoB 
particular defect in diet. It often co-exists irift 
scurvy. Sleeping with the face exposed tohri^ j 
moonlight is belieyed to bring it on. It i» commoMfe ^ 
in sailors after long tropical Yoyages under bad on- 
ditions, and in soldiers after long marching in hri|^ ] 
sun. In some countries it prevails evezr yearift ;! 
Lent when no meat is eaten, and again in harfeifc ^^ 
time. It is now but rarely indigenous in our ooontaejf 'i 
but scattered cases occur, especially in children,* m ^ 
it still occasionally prevails in large schools. J 

In this malady two little dry films, oonsiBtiDff d | 
fatty or sebaceous matter and epithelial scales, omi 
form on the conjunctiva at the inner and dfobt 
border of the cornea. Their meaning is obiein% 
but they are sometimes absent in this disease anl 
present in other conditions. There are no optbdp 
moscopic changes. This night-blindness is BOB 
cured by protection from bright light and in^HDOfS- 
ment of health, and especially by cod-liver oiL TW 
the affection is local in the eye is shown by the M 
that darkening one eye, with a bandage, durinff ttt^ 
day, has been found to restore its sight enough for 
the ensuing night's watch on board ship, the utiniD* 
tected eye remaining as bad as ever. — SnoyhbUmm$0 
(or iee-hlindness) is essentially the same disease, iviA 

* Snell reports nameroHs cases from near Sheffield. ' Tt9tth 
actions of the Opht\ia^mo\o^«i^^QfiXskVs«' noL U 1881. 
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A addition o£ oon^stion, intense pain, photophobia^ 
mtraction of pupils, and sometimes of conjunctiyal 
idiymoBes. These peculiarities doubtless depend 
lieflj on powerful and prolonged stimulation of the 
hole retina, leading to congestion of its own vessels 
ad those of the choroid, and subsequentlj of the 
hole eyeball ; something may also be due to the effect 
t the reflected heat upon the conjunctiva. Snow- 
lindness is effectually prevented by wearing smoke- 
(doured glasses. Attacks, apparently identical with 
now-blindness, but of shorter duration, sometimes 
mr in men engaged in trimming powerful electric 
i|^. The symptoms do not come on until several 
nun after exposure to the light.* (See p. 201.) 

Eanerdlopia (day-bUndneas) occurs in certain cases 
(eongenital amblyopia^ 

Jfioropna. — ^Patients sometimes complain that ob- 
aets look too small. When not due to insufficiency 
t ftooommodative power (excessive effort, p. 84) it is 
aenUy a symptom of disease of the outer layers 
t the retina, especially in the central region, and 
F^hilitio retinitis is the commonest cause (p. 191). 
Qu micropsia and its opposite, megalopsia, are 
mM^maa seen in hysterical amblyopia. 
By Musea voUiaktes are understood small dots, 
MS, threads, &c., which move about in the field of 
wm, but do not actually cross the fixation point, 
id never interfere with sight. They are most easily 
an a^iainst the sky, or a bright back-ground such as 



_ in the vitreous, which are present in 
■1^ all eyes, though in much greater quantity in 
Be fhan others. They vary, or seem to vary, 
latly with the health and state of the circulation, 
t are of no real importance. They are most 
mdaxit and troublesome in myopic eyes. 
D^lapia, see Chap. XXI ; also pp. 22 and 153 for 
iocolar Diplopia. 

• ' Ophtiulmio Review,' April, 1S8S. 
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For Affections of Sight in Megrim and Heart 
Disease, see Obap. XXII. 

Malingering. — Patients now and then pretend 
defect or blindness of one or both ejes, or exaggerate 
an existing defect, or sometimes secretly use atro- 
pine in order to dim the sight. The impostnre is 
generally evident enough from other circumstanoM^ 
but detection is occasionally very difficult. Malin* 
gering and intentional injuries of the eye are veij 
rare here but common in countries where the con- 
scription is in force. 

The pretended defect of sight is usually confined to 
one eye. If the patient be in reality using both ejes, a 
prism held before one (by preference "the bfind*' 
one) will produce double vision (p. 11). The stereo- 
scope, and also coloured glasses, may be madever^ 
useful. Another test, when only moderate defect u 
asserted, is to try the eye with various weak glasses, 
and note whether the replies are consistent; very 
probably a flat glass or a weak concave may be sud 
to ** improve " or " magnify " very much. Again» 
atropine may be put into the sound eye, and wben 
it has fully acted the patient be asked to read snail 
print*; if he reads easily with both eyes open tto 
imposture is clear, for he must be reading with th^ j 
so-called " blind " eye. If absolute blindness of one 
eye be asserted, the state of the pupil will be d 
much help (unless the patient have used atropine); 
for if its direct reflex action be good (p. 28) ww 
retina and nerve cannot be much diseased (bnt as 
to this point compare Hysterical Amblyopia, p. 224)* 

Pretended defect of both eyes is more diffieolt to 
expose, and, indeed, it may be impossible to absolntd^ 
convict the patient if he is intelligent and has got 
up the subject. The state of the pupils, of the 
visual fields and of colour perception, are amongst 
the best tests. 

OoloW'hlindness may be congenital or acquired. 
T^Jben acquired it ia ByDi^\Am^\A& q1 disease of the 
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iptio nerve, or, as for example in hysterical ambly- 
opia, of some affection of the visual centre. 

Congenital colour-blindness is not often found 
tnleBS looked for. According to recent and extended 
Qsearches in various countries, a proportion varying 
lom about 3 to 5 per cent, of the males are colour- 
dLod in greater or less degree, and it appears to be 
ttore common in the lower than in the upper classes. 
Hiese facts show the importance of carefully testing 
vU men whose emplovment renders good perception 
)f colour indispensaole, such as railway signalmen 
uid sailors. Colour-blindness is usually partial, i.e., 
br only one colour or one pair of complementary 
Boloors, but is occasionally total. The commonest 
brm is that in which pure green is confused with 
various shades of grey and of red (red-green-blind- 
neis); blindness for blue and yellow is very rare, 
rhe blindness may be incomplete, perception of very 
ftid, or very dark, red or green, e.g. being enfeebled, 
irl^bst bright red and green are well recognised ; or 
it may be complete for all shades and tints of those 
colours. Congenital colour-blindness is very often 
lereditary, but nothing further is known of its cause, 
[t is very rare in women (0*2 per cent.). The acute- 
1688 of vision (i.e. perception of form) is normal. 
Soth eyes are affected.* 

The detection of colour-blindness, either congenital 
ft acquired, is easy, if, in making the examination, 
fe bear in mind tne two points already referred to 
kt p. 35, viz. : — (1) Many persons with perfect colour 
)ereeptian know veiy little of the names of colours, 
iA appear colour-blind if asked to name them ; (2) 
Vbe really colour-blind often do not know of their 
lefeet, having learnt to compensate for it by attention 
o difference of shade and texture. Thus a s^nalman 
nay be colour-blind for red and green ; yet he may, 
us a rule, correctly distinguish the green from 
he red light, because one appears to him '^loiti^c^^x" 
* But on tbis point further reBearch \a xxeedLedi. 
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than the other. The quickest amd best way of 
ayoiding these sources of error has heen mentioneA 
at ^. 85. A certain standard colour is given to the 
patient without being named, and he is asked to 
choose from the whole mass of skeins of wool all that 
appear to him of nearly the same colour and shade 
(no two being really quite alike). H, for example^ 
he cannot distinguish green from red he will jAmb 
the green test skein side by side with yarious sbadei 
of grey and red. Wilful concealment of cdloiff' 
blindness is impossible under this test if a sidbaest 
number of shades be used. 

As it is necessary to detect slight as well as bi^ 
degrees, the first or preliminary test should oooBirt 
of very pale colours, and a pale pure green is to be 
taken as the test (No. 1 of the series given m tke 
Appendix). For ascertaining whether tiie defeelh 
of higher degree or not, stronger colours are tte 
used ; a bright rose colour, e. g. may be confused wift 
blue, purple, green, or grey of corresponding depA 
(Nos. 7 to 11) ; and a scarlet with yarious abMOtiii 
tints of brown and green (Nos. 12 to 17). 

It may here be noted that the visual field is m^d 
the same size for all colours (Fig. 27), green and nl 
having the smallest fields, and that the peroeptioB 
of all colours is, like perception of form (v, 8S)f 
sharpest at the centre of the field. With dinumshei 
illumination some colours are less eaaalj peroeiviA 
than others, red being the first to disappear, and lbs 

Kndsting longest, t. e. being perceived trnder ftB 
Rrest illumination ; but in dull light the oolomsiiB 
not confused, as in true colouivblindness. In eoB' 
g^tal colour-blindness, as we have seen, led-giMi^ 
blindness is the commonest form; and in obms^' 
amblyopia from commencing atioj^y of iib» c^ 
nerve green and red are fSmost always the v^ 
colours to fail, blue remaining last. 
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CfHAPTEE XVI 

BISXASn Of THE TITBEOUS. 

vitreoiu humour is nourished bj the ressek 
iliarj bodj, retina., and optic disc, and is pro- 
ifluenced hj ike state of the choroid also; 
most cases disease of the vitreous is asso- 
i?ith (and dependent on) disease of one or 
: the structures named, 
y in connection with various surrounding mor- 
sesses, the vitreous maj be the seat of inflam- 

acute or chronic, general or local, and of 
hage. It mav also degenerate, especially in 
^ its cells and solid ][>arts undergoing fatty 
ration, become visible as opacities, whilst m 

bulk becomes too fluid. The onlj change 
ire can directly prove in the vitreous during 
loss of transparency from the presence •ef 
MB moving, or more rarely fixed, in it, but 
ng as such opacities move quickly or slowly 
r that the humour itself is, or is not, more fluid 

health. 

ities in the vitreous may take the form of 
Lense masses, or of membranes like muslin, 
' bees' wings'' of wine, bands, knotted strings, 
ited dots ; and they may be either rec^it, or 
lains of long antecedent exudations or has- 
ges. Again, the vitreous may become more 
miy misty, owing to the diffusion of number- 
bs (*' dust-like" opacities), which need careful 
Qg by direct examination, with a convex lens 

-f- 8 D.) behind the mirror^ to be separately 
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Opacities in tlie vitreous are usually detei 
witli great case, by direct ophthalmoscopic ex 
nation at from 10" to 18" from the patient^ 
are generally situated too far forward (i,e, toe 
within the focus of the lens-system) to be seen cl< 
at a very short distance without a- + lens bebinc 
mirror (p, 49). If the patient moves his 
sharply and freely from side to side and up 
down, the opacities will be seen against the 
ground, as dark figures which continue to i 
after the eye has come to rest; they are thn 
once distinguished from opacities in the come 
lens, or from dimly-seen spots of pigment at 
fundus, which stop when the eye stops, 
opacities in the vitreous move just as solid pari 
and films move in a bottle after the bottle has 
shaken, and the quickness and freedom of 
movement in the one case, as in the other, dep 
very much on the consistence of the fluid, t 
the opacities pass across the field quickly, and i 
wide movements, we may be sure that the viti 
humour is too fluid ; if they move very lazilj 
consistence is probably normal. In some cases 
one or two opacities may be present, and may 
come into view now and then. Moving opaciti* 
the vitreous obscure the fundus both to the c 
and indirect ophthalmoscopic examination, in 
portion to their size, density, and position ; a 
isolated dots scarcely affect the brightness ol 
ophthalmoscopic image. 

The opacities may lie quite in the cortex oi 
vitreous, and be anchored at the fundus, so 8 
have but little movement. Such opacities, gene 
single, are found lying over or near to the disc, 
may be the result either of inflammation c 
haemorrhage; they are often membranous, ; 
rarely globular, and not perfectly opaque. Sue 
opacity should be suspected when, by ind 
oplitlialmoscopic examiuatioii, ^ V^^<dA\%^d ha» 
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dnrring of some part of tlie disc or its neighbour- 
lood is noticed. The observer must then search for 
t hj the direct method, the patient's eye being at 
est; bj altering his distonce from the patient, or by 
ommg on various convex lenses (or concave, if the 
ye be very highly myopic), the opacity will come 
Wply into view. The refraction of the patient's 

a must be approximately known in order to make 
examination properly (p. 49). Densely opaque 
rhite membranes may also form over the disc or 
ipoQ the retina, the nature and situation of which 
•re diagnosed in the same way. 
Diffused haziness of the vitreous causes a corre- 
iponding degree of dimness of outline and darkening 
i the details, of the fundus, as if these were seen 
Ittough a thin smoke. The disc, in particular, 
spears red, without really being so. Much the 
ttne appearances are caused by diffused haze of the 
omea or lens, but the presence of these changes will, 
if course, have been excluded by focal illumination. 
Ehere are even cases of vitreous disease where no 
btails can be seen, even by careful examination, 
hough plenty of light reaches and returns from the 
ondos. In these the light is scattered by innu- 
Berahle little particles, each of which is transparent, 
that the light, without being absorbed, is dis- 
Qrted and broken up, as in passing through ground 
bs8, or white fog, or a partial mixture of fluids 
t different densities, such as glycerin and water. 
Iiis fine general haze is found chiefly in syphilitic 
boroido-retinitis, in which infiltration of the vitreous 
ith cells is known to occur. It is not always easy, 
>r indeed possible, to distinguish with certainty 
|tween diffuse haze of the vitreous and diffuse haze 
' the retina (p. 184). 

Crystals of cholesterin sometimes form in a fluid 
breous, and are seen with bright illumination as 
inute, dancing, golden spangles, when the eye m.o^^^ 
out {sparkling synchisis). They propoxtivoTkaA^'S 
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obscure the fundus. Large opacities just Isehiiid the 
lens may be seen by focal light in their naMil 
•colours. In rare cases of choroido^retinitis, mimite 
growths, consisting chiefly of blood-vessels, form cm 
the retina, and project into the vitreous; theyw 
rather curiosities, than of practical importance. 

ParasUeB (eysUeercus edhdoscs) occasionally cone 
to rest in the eye, and in development penetrate into 
the vitreous ; &ey are rarely seen in England, bat 
are commoner on the Continent. Very lardy > 
foreign body may be visible in the vitreous. 

The following are the conditions in which diieiie 
of the vitreous is most commonly found : — 

(1.) Myopia of high degree and old standing: ike 
•opacities move very freely, showing fluidity d lb 
humour, and are sharply defined. They are ottos 
the result of former hsemorrhage. 

(2.) After severe blows, causing hflsmorrhage fron 
the vessels of the choroid, or ciliary body. Wh» 
recent, and situated near the back of the lens, te 
blood can often be seen by focal light ; if very abo- 
•dant, it so darkens the interior of the eye 1W 
nothing whatever can be seen with the minor. 

(3.) After perforating wounds. The opacify ^ 
be blood if the case be quite recent. Lymph orpoi 
in the vitreous gives a yellow or greenish-yelW 
<solour, easily seen by foosd light, or even by dtj* 
light (p. 131), and usually most dense towards ibe 
position of the wound. 

(4.) In rare cases large hs&morrhages into tte 
vitreous occur spontaneously in healthy ^es, irjtk 
hssmorrhages into the retina (not to be confused witt 
retinitis hsemorrhagica, p. 195). Belapses cIM^ 
occur, and detachment of retina may come on. Tbe 
subjects are generally young adult males liable to 
^pistaxis, constipation, and irregularity of circa]fitif)>^ 
(EaJes) ; gout may have some ii^uence (Hutchinson)* 
There may be a relation between these and ootom 
cases of choroidal di«eaae (;t^^Tt^^\A ^^. 179). 
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all of the above cases detachment of the retina 

dy to occur sooner or later, and if present, the 

illy of diagnosis between the two conditions 

be considerable (p. 190). 

) Syphilitic choroiditis and retinitis. There is 

dimise haze, in addition to large, slowly float- 

padties. The change here is due to inflamma- 

and the opacities may entirely disappear under 

nent (pp. 175, 184, 191). 

) Some cases of cyclitis and cyclo-iritis (p. 

The opacities are inflammatory. 
) In the eariy stage of sympathetic ophthal- 
. The opacities are inflammatory. 
) In yarious cases of old disease of choroid, 
ly in old persons, and without proof of syphilis. 
cmbt many of these indicate former choroidal 
nrrhages. 

) The Titreous is believed to become repeatedly 
[uickly hazy in the active stages of ghiucoma. 
K>int is difficult to settle dini^ly, b^use the 
ft and aqueous are nearly always, and the lens 
, hazy at the same time, and the opportunity of 
ining specimens of tmcomplicated recent glau- 
scarcely ever occurs. 
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CHATEE XVn 

GLAXTCOMA. 

In this peculiar and very serious disease, tii^ 
characteristic objective symptom is increased tight- 
ness of the eye-capsule (sclerotic and cornea), " io* 
creased tension ;" all the other phenomena peealiaxto 
the disease depend upon this condition. The disease 
is much commoner after middle life, when the sete- 
rotic becomes less distensible, than before ; and it is 
commoner in hypermetropic eyes, where the sclerotic 
is too thick, than in myopic eyes, where it is thinnei 
by elongation of the globe. 

Glaucoma may be primary, coming on in an eye 
apparently healthy, or the subject of some diseBie^ 
such as senile cataract, which has no influence on 
the glaucoma ; or it may be secondary, caused bj 
some still active disease of the eye, or by conditioitf 
left after some previous disease, such as iritis. It is 
always important, and seldom difficult, to distingnid^ 
between primary and secondary glaucoma. 

Glaucoma differs in severity and rate of progress 
from the most acute to the most chronic and in* 
sidious form. But in all its varieties glaucoma is 
a progressive disease, and unless checked by treat* 
ment goes on to permanent blindness. It generally 
attacks both eyes, though not simultaneously, ^ 
interval varying from a few days to several years. 

It is customary to speak of glaucoma as eiAer 
acute, subacute, or chronic, and this arbitiasy 
division is useful in practice. But many inter- 
mediate forms are founds and the same eye iiuij» ^ 
different stages iu it«\i\«^\x>T^)^9i&% \}c£^^<^ ea6b<' 
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ie three conditions. We may, indeed, here ob- 
)r?e that acute and subacute outbursts are gene- 
klly preceded by a so-called ''premonitory" stage, 
L wmch the symptoms are not only chronic and 
lild, but reniittent ; the intervals of remission be- 
>ming shorter and shorter, till at length the attacks 
eoome continuous, and the glaucomatous state is 
illy established. Bapid increase of presbyopia 
Zlhap. XX), shown by the need for a frequent 
liange of spectacles, is a common premonitory sign, 
iough often overlooked. 

Ohranic glaucoma sets in with a cloudiness of sight, 
r ''fog," which is liable to variations, and often 
nite clears off for days, or even weeks (" premonitory 
iiage"). But in some cases, according to the patient, 
be fiulure progresses without remissions from first 
> last. During the attacks of " fog" artificial lights 
re seen surrounded by coloured rings (" rainbows" 
r "halos"), which are to be distinguished from 
hose due to mucus on the cornea. The attacks of 
0^ are often noticed only after long use of the eyes, 
sm the evening or when exhausted, the sight being 
fitter in the early part of the day and after food, 
lie disease has to be distinguished from incipient 
odear cataract, disease of the optic nerve, svphilitic 
dtinitis, and attacks of megrim. Even when the 
ight has become permanently cloudy, complete re- 
overy no longer occurring between the attacks, 
uiations of sight still form a marked feature. There 
i no congestion, and often no pain. 

If we see the patient during one of the brief early 
ts of cloudy sight, or after the fog has settled down 
srmanently, the following changes will be found. A 
neater or less defect of sight in one eye, or if in both, 
ore in one than the other, and not remedied by 
asses ; the pupil a little larger and less active than 
»rmal ; the anterior chamber may be shallow, and 
ere is usually slight dulness of the eye from steami- 
188 of cornea, or haze of the aqueous \i\imo\rC)^\A 
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some engoi^ment of the large perfoiatiiig Teeads 
at a little distance from tlie cornea 0^^S^ ^ 
and 23); the tension will be increased (usnaQj 
about + 1, p. 19) and the field of yiaion xnaj be 
contracted, especiallj on the nasal side. — ^The optic 
disc will be found normal, pale, or somfltimeft ogn- 
gested, in early cases ; pale and cupped (p. 2M). wi ft 
later stage. The cupping usually occupies the wlidt 
surface, but sometimes takes the form of a oenlnl 
depression, indistinguishable from a large steepHudfll 
physiological cup (p. 54). There* may be Bpontaneov 
pmsation of all the vessels on the disc ; or the artaneiy 
if not pulsating spontaneously, will do so on faif 
slight pressure on the eyeball (p. 48). — ^If the case be 
of old standing the tension will often be much in- 
creased, the pupil dilated and sluggish, though not 
motionless, the lens hazy, the field of vision much 
contracted (Fig. 88), acuteness of vision extremely 
defective, the cornea sometimes dear, in other casoi 
duU. In nearly all cases of glaucoma the temponl 
part of the field (nasal part of the retina) retains its 
function longest; and in advanced cases the patieni 
will often show this by his manner or statements. 

An eye in which the above symptoms have set is 
may progress to total blindness in the course d 
months or several years without a single *^ inflsm- 
matory " symptom, without either pain or redneai^ 
chronic painlesa glaucoma {glaucoma aimplex) ; and 
since the lens often becomes partially opaque, aiid of 
a greyish or greenish hue, cases of chronic glaacoDfr 
are sometimes mistaken for senile cataract. 

But more commonly, in the course of a chronie 
case, periods of pain and congestion occur, with moie 
rapid failure of sight ; or the disease sets in iritk 
'^ inflammatory " symptoms at once. In these osM* 
of mtbacute fflaucomu, besides the symptoms named 
above, we mid dusky reticulated congestion of th^ 
small and large episcleral vessels in the ciliary rc^jios 
(Fig. 25), with pa^ Teieir^^ \a \k<^ Q^e^ the si^ d 



le be>id, or hom, and rapid failure of sight. The 
laveaae of tennon, steanuneM and partial anffiathema 
t the oome^ enlarged and Bluggish papil, and shal- 

fta. 88> — Iiregiil>T contnclion ot fi. and L. Seldi of Tiiion in 
Aronle glKnooiii& ; ttom two ditfsient caaet. The black 
parts (bow complete low; the ahaded area *howi partial 
Igaa. Each field remaini bat in the ontei part (Compare- 
with FigB. 84 and 86.) 

owness of the anterior chamber, ore all more marked 
lun is uBool in chronic caaes, and the media are too- 
Wr to alloT a good ophthalmoeoopic examination. 

These symptomB, ending efter a few weeks or 
tontha in complete blindneaa, may remain at abont 
hfi Bme height for months afterwarda with alight 
ariationa, the eye gradually settling dovn into a 
aimanent state of aevere, but chronic, noa-inflamma- 
nj glanoomatoua tension. In other oasea a subacute 
ttac£ pasaee off only to return in greater severity a 
nr veeka or days later (remtffen^ glawxmta). 

Amiie gJaueoma differs from the other forms only 
a mddenneBa of onset, rapidity of loss of sight, and 
neriiy of congestion and pain. The congestion, 
iOth arterial and venous, is intense ; in extreme 
ues the lids and conjunctiva are swollen, and there 
■ j^otophobia, so that the case may be mistaken 
or an acute ophthalmia. All the specific signs of 
glaucoma are intensified ; the pupil considerably 
mated and motionleBB to light, {he comoai "^eit^ 
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steamy, tbe anterior chamber very shallow, and 
tension + 2 or 3. Sight will fall in a day or two 
down to the power of only counting fingers, or to 
mere perception of light, and if the case have lasted 
a week or two even p. 1. is usually abolished. The 
pain is very severe in the eye, temple, back of the 
head and down the nose ; not unf requently it is bo 
bad as to cause vomiting, and many a case hu 
been mistaken for a '' bilious attack " with a '^ cold 
in the eye," for "neuralgia in the head," or "rheu- 
matic ophthalmia." Some cases, however, though 
very acute, are mild and remit spontaneously ; Iwt 
such cases, like those mentioned on the preceding 
paragraph, often pass on into the severe type jost 
described. 

Absolute alaucoma is glaucoma which has led to 
permanent olindness. Such an eye continues to dis- 
play the tension and other signs of the disease, and 
remains liable to attacks of pain and congestion for 
varying periods, but in many " absolute" cases, espe- 
cially those which follow acute forms of glaucoma, 
changes occur sooner or later, leading to stapbjlo- 
mata, cataract, atrophy of iris, and finally to soften- 
ing and shrinking of the globe. The term '' glducxf^ 
fulminans " denotes extremely severe acute glaucoma^ 
abohshing sight in a few hours. 

As a rule glaucoma runs the same course in the 
second eye as in the first, but sometimes it will he 
chronic in one and acute or subacute in other. 

Explanation of the symptoms. — The causes which 
produce the temporary attacks or "premonitory sym- 
ptoms " lead, if continued, to atrophy of the inner 
layers of the retina (p. 188) and of the disc, and to con- 
sequent blindness. The increase of tension damages 
the retina both by direct compression and by impeduig 
its circulation, the latter being probably the in<^ 
important factor in the early stages. If the media 
are clear enough to allow a good view the retinal 
arteries are seen to\)Q liaxto'WQ^^^ii^ often to put 
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Mintaneousljy and the veins are engorged, 
ripheiy of the retina sufEers soonest and most 
hu lowering of arterial blood supply, and 
vtohekhlj the contraction of the yisual field. 
B inner layers (compare p. 188) of the retina^ 
I whole extent sufEer if the pressure be kept 
from this same insufficiency of arterial blood, 
le changes, including haemorrhage, which 
impeded venous outflow; (2) from stretch- 
i atrophy of the nerve-fibres on the disc. 
>or of the disc (lamina cribrosa)^ being the 
} part of the eye-capsule, is slowly pressed 
ros, the nerve-fibres being dragged upon, 
ed, and finally atrophied ; the direct pressure 
nerve-fibres, as they bend over the edge of 
c, helps in l^e same process. Hence finally 
c becomes not only atrophied, but hollowed 
ig. 89) into the well known "glaucomatous 




39.— SectioD of very deep glaucoma cup. (Compare 

Fig. 36.) 

Chis cup, when deep, has an overhanging edge, 
) the border of the disc is smaller at the level 
choroid than at the level of the lamina m- 
its sides are quite steep even when the cup is 
r (I'ig. 91). 

I the ophthalmoscope this cupping is ako^m 
idden hendiug of the vessels juat V\\JcLm VXi^ 

\6 



border of the disc, where they look darker becw 
foreshortened (rig. 90) ; if the cup be deep thej n 




Fia. 90 — Ophtbalmoscop o appeftrance of b1 ght coppiog* 
disc in gUucom*. The doe la aarronnded bj ■ ms 
irTegnUr lODs of atrophied choro d. (Weclcn ' 
Jaeger) x 7 

disappear beneath its edge to reappear on its Bo 
where thej have a lighter shade (Fig. 92). 1 




'/, " ,1 if ' 

Fia 91 — SectiOD of leaa advanced gUnconui e^ 
TOSseU seldom all bend vith equal abraptness, H 
ports of the di&c 'b«a&% iiun« iat^l^ hollowed tl 



4hUJQ01IA. 



2M 



!ien, or •ome <tf the TeBeela Bpanning over the in- 
Tal inetead of hi^inff the wall of the cUp. 
:reaae of tendoii miut be maintained for sereral 
uths to produce capping recognisable bj the opb- 
ilmoBoope. When recent acute glaucoma has been 
»d b^ operation, the disc, though not cupped 
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IB i^ynologicai 
),uid Bpreadcen- 
Engally thence 
tardB the border 
A deep 
> is BometimeB 
rtlj filled up by 
rouB tissue, the 
ult of chronic 
lanunation, and 

true dimensions are not then appreciable by the 
lithalmOBcope. 

rhe shallowness of the anterior chamber ia pro- 
bly doe to advance of the lens ; it is by no means 
constant symptom. Compression of the ciliary 
rvea accounts, in early cases, for the dilated and 
iggish pnpU, and for the corneal oneesthesia. In 
!-«tanding cases the iris is often atrophied and 
Tunten to a narrow rim ; in uncomplicated glau- 
oa iritic adhesions are never seen. The corneal 
mges depend partly on " steaminess ' ' of the epi- 
Qium, jortly upon naze of the corneal tissue from 
ema (Fuchs). In recent cases, especially if s£u.t«, 
I aqueous bumoar and the lens appeal \iO \)eii:RnnKi 
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somewhat turbid. Id old cases, eis already sMti, 
the lens often becomes slowlj cataractooa. It ii 
generally stated that the vitreous humour beconei 
hazy during the attacks, especially iu severe oun, 
but since it is just in these cases that the cornea ud 
aqueous ore most dull, the statements abont the 
vitreous are conjectural (p. 235). The internal ih» 
sure tends, in acute cases, to mate the globe spnBri- 
cal, by reducing the curvature of the cornea to ^ 
of the sclerotic ; it also in all cases weakens tbs 
accommodation, at first by pressing on the ciliuT 
nerves, later by causing atrophy of the ciliary mm- 
cle ; these facts together explain the rapid deem* 
of refractive power (i. e. rapid onset or incresM (^ 
presbyopia) which is sometimes noticed by the 
patient (p. 237). — ^The choroidal circulation Jtt^ 
structed by the increase of pressure, and in Ktut 




fl8. 98. — Section through the cilinr; region in a health; lin* 
eje. Cb., cornea; £b2., tclerotic ; CU., ciliarj vtii^i 
C.P., two ciliar; proceeees, odb larger than the <A*! 
Jr., iriaj L, the marginal part of the crjatalUne ^»i 
a, angle of anterior chamber j d, membrane of DoOBM 
which ceaseB (u sach] before reaching the angle a. At 
dotted line shows the course probahly taken by Bnid tn* 
the anterior part of the vitreona into the poateri<a H*" 
om chamber, where it U angmented by aqoeou* hiuw" 
afcreted by the anterior part of the ciliary proceu. tlM<* 
through the pupil (not shown^ into the anterior aqniM 
chamber, to ti>e Mig\« a. Sm^naory ligament of loa i^ 
ihown. X 10. 
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lancoma, especially of old standing, the anterior 
Imy veins (forming the episcleral plexus) (Figs. 
I and 25), as well as the arteries (Fig. 23), become 
»j mucli enlarged. 

Mechanism of glaucoma, — The increased tension is 
ae to excess of fluid in the eye-ball. Impeded 
Bcape is probably the chief cause of this excess, and 
eoent research has proved that changes are present 
I nearly all glaucomatous eyes, which must lessen, 
r prevent, the normal outflow. But increased 
xsretion, and internal vascular congestion, undoubt- 
dly play an important part in certain cases. Both 
onditions would have most effect when the sclerotic 
us most unyielding, i, e, in old age, and in hyper- 
letropic eyes (p. 236). Normally there is a con- 
tant movement of fluid from the vitreous humour 
urough the suspensory ligament of the lens, and 
Ibo from the anterior part of the ciliary processes 
ito the anterior chamber in the course shown by the 
otted line in Fig. 93. The fluid escapes from the 
Dterior chamber into the lymphatics, and perhaps 
Qto the veins, of the sclerotic, through the meshes 
f the li^amenivm pectinaium {Fontana^s spaces), 
rhich close the angle a\ and it has been proved 
hat very little fluid can pass through any other part 
f the cornea. In glaucoma the angle a is nearly 
Iways closed, in recent cases by contact, in old cases 
y permanent cohesion, between the periphery of the 
IB and the cornea (Figs. 94 and 95). No complete 
iplanation of this advance of the iris has yet been 
iven. Dr Adolf Weber holds that the ciliary pro- 
NMes becoming swollen from various causes, push 
le iris forwards and so start the glaucomatous 
ate. Priestly Smith believes the primary obstruc- 
on to depend upon narrowing, or even obliteration, 
; the circular cMnk (" circumlental space") between 
le edge of the lens and the tips of the ciliary pro- 
ases, and that this proceeds mainly from a pro- 
ressive increase in the size of the lena ii7bi(^ oc^xsx^ 
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in old age ;* obstruetioii of this spaee leads to rise rf 
pressure in thevitreous, followed by advance of thebu 




Fie. 94.— Ciliary region from a case of acute glaucoma of ODt 
month's duration. (1 and 2, situations of irideetonj 
wounds in two cases.) x 10. 

and ciliary, processes^ pressure on the iris, and doBor^ 
of the angle ; swelling of the ciliary processes wouU 
be a contributory cause^ Brailey holds that a chronio 




Fie. 95. — Ciliary region in chronic glaucoma of three j^ 

standing, x 10. 

inflammation of the ciliary muscle and proce8Mi» 
and of the iris, quickly passing on to atrophic shrink' 
ing, leads to narrowing of the angle and initial ritf 
of tension ;t in a later paper, however, he agrees to 
some extent with the view of Weber, above refenrf 
to. % (For other causes«ee Secondary Glaucoma,p.258.) 
An over-supply of fluid affects the tension difo- 

• Priestly Smith '(ki Glaucoma/ 1879; «Oph. Hosp. »•» 
ports,' X, 25, 1880; Int. Med. Congress, 1881. Thisgiow^of 
the lens has now been established beyond doubt by Snu^ 
further researches ; < Trans. Ophth. Soc.,' vol. iii, 1888. 

t Brailey, * Ophth. Hosp. Reports,' x, pp. 14, 89, 98 (1880)- 

t Biailey, iUd., p. 282 O^^l^* 
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tlyin different cases. Congestion and ordinary 
Sammations of the retina and uveal tract do not 
use glaucoma, and dilatation of the arteries by 
so-motor paralysis is said to be accompanied by 
minished tension. But tumours in, and even upon, 
e eye often give rise to secondary glaucoma, and 
"obably one important factor in these cases is the 
itiye congestion and transudation which occur near 
» quickly growing tumours ; certainly the glaucoma 
ands in no constant relation either to the size or 
)sition of the tumour. A relation is observed in 
»me cases between glaucoma and neuralgia of the 
Kh nerve ; and T. is said to be lowered in paralysis 
^ this nerve. Probably the pain acts by causing 
asociated congestion, and thus setting up glaucoma 
I a predisposed eye. 

Oeneral and diathetic causes, — In an eye predis- 
osed, by the changes above mentioned at the rim 
t the anterior chamber, any cause of congestion may 
ledpitate an acute attack. Yascular engorge- 
lent of the eyes in connection with digestive dis- 
mbances, gout, or neuralgia, or the same result 
rought on by the over-use of presbyopic eyes 
ithout suitable glasses, or a blow, or prolonged 
phthalmoscopic examination, may all bring it about. 
.tax>pine has sometimes caused an attack, probably 
dcause, by lessening the width, it increases the 
lickness, of the iris, and so crowds it into the angle 
; the anterior chamber. Iridectomy on one eye 
icasionally sets up acute glaucoma in the other, pro- 
kbly by causing general excitement and disturbance, 
laucoma is much commoner after than before the 
pe of forty ;* the rare cases seen in young adults and 
Hdren are generally chronic and associated with other 
anges in the eyes, particularly myopia. Acute cases 
e often dated from a period of over- work of the 
es, or want of sleep, as from sitting up nursing, <&c. 
i€fr3 is not unf requently a history of gout. Patients 
* Of 190 casea nearly four fifths occxirred ttSUft ¥). 
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who have liad glaucoma in one eye should be emphati- 
cally warned as to the danger of over-using the eyes, 
or of working without proper glasses, and against 
dietetic errors. Glaucoma as a whole is rather com- 
moner in men than women, but of acute cases a large 
majority are in women, whilst the greater number of 
the chronic and subacute cases occur in men.* 

Treatment. — ^Iridectomy or an equivalent operation, 
is, with very few exceptions, the only curative treat- 
ment. Eserine (the alkaloid of Calabar bean) used 
locally, however, diminishes the tension in acute 
glaucoma, and some few attacks have been per- 
manently cured by its means alone. But although 
seldom really curative, eserine is of great temponuy 
value in cases where an operation has to be deferred. 
It has little or no effect on the tension unless it 
cause marked contraction of the pupil. Eserine acts 
(1) by stretching the iris and drawing it away from 
the angle of the anterior chamber ; (2) by the con- 
traction of the ciliary muscle which it causes the 
meshes of the tissue bounding this angle are more 
widely opened. Eserine causes congestion of the 
ciliary processes, and probably this explains why, if it 
do not soon relieve glaucoma, it sometimes aggrayates 
all the symptoms. It is of use chiefly in recent, and 
especially in acute, cases ; a solution of half a grain 
or a grain of the sulphate in the ounce is to be used 
once, twice, or of tener, in the day. If in a few hours 
it increase the pain and do not lessen the T. it should 
be abandoned. The pain in acute cases may be much 
relieved by leeching, warmth to the eye, derivative 
treatment such as purgation and hot-foot baths, and 
soporifics. 

* In 180 consecative cases of primary glaucoma I find 547o^'> 
46% F. ; of the males alone 257o were acute, and 767o chronic 
of the females alone 48% were acute, and 52*^/0 chronic 

Some numbers quoted from Schmidt and Laqueur in QnsSfi 
and Saemisch's ' Handbuch/ v, 1, 65, give the following. Of 128 
eases, 58% M., 47% F. ; of males 10% acute, 90% chronic orsab* 
acute ; of the femalea ^0° | ^ acxxt^ ^^ [ ^ K^osfxtasi and subacnte. 
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Iridcctomj cures glaucoma by permanently reduc- 
ng the tension to the normal or nearly normal 
Ic^giee. It is found, that to ensure success : (1) the 
)ath of the incision must lie in the sclerotic from 1 
x> 2 mm. from the apparent corneal border (Fig. 
M); (2) the wound should be large, allowing re- 
moml of about a fifth of the iris ; (3) the iris should 
be lemoved quite up to its ciliary attachment ; this 
U best done by first cutting one end of the loop of 
protruding iris, then tearing it from its ciliary 
attachment along the whole extent of the wound, 
and cutting through the other end separately. {See 
Operations.) Evacuation of the aqueous humour 
t)7 paracentesis of the anterior chamber gives only 
temporary relief. 

A mere wound in the sclerotic, differing but little 
^ position and extent from that made for iridec- 
tomy, is sufficient to relieve + T., and to cure many 
biases of glaucoma permanently, and this operation 
{nibconjunctival sclerotomy) has been largely adopted 
fcysome operators within the last few years. Iri- 
"wctomy, however, will probably remain the better 
<)peration for most cases, partly at least because it is 
'ttsier to perform well. Sclerotomy is open to 
objection : (1) because the position and length of 
tte wound are not perfectly under control ; if too far 
forward and too short the incision is insufficient, if 
too &r back and too long there is risk of wound- 
^ the ciliary processes and getting hsemorrhage 
fcto the vitreous ; even shrinking of the operated 
^e and sympathetic inflammation of the other have 
occurred ; (2) because the iris may prolapse into the 
Wound, and need removal, and the operation then 
becomes an iridectomy; (3) when the anterior 
chamber is very shallow sclerotomy cannot be sup- 
posed to aid the exit of fluid so much as the removal 
of a piece of the iris. 

Several other operations, the principle of which is 
to make a puncture at the sclero-come&\ ^\m.e.\A.Qra^ 



250 GIiAVCOMA 

have been tried, but have not gained general con- 
fidence. 

Whichever operation be employed in glauoonja 
the formation of the operation scar in the sdeiotic 
is certainly a most important factor. 

Iridectomy in acute glaucoma no doubt acts, at 
first, by removing a portion of the iris from the 
blocked angle (Fig. 94), and thus allowing lihe 
normal escape of fluid. It is held by some higli 
authorities, however, that its permanent effect is due 
to the formation, at the seat of the wound, of a Iftjer 
of tissue more pervious to the eye-fluids than tbo 
sclerotic ("filtration-scar"). The fact that an iri- 
dectomy for glaucoma which heals rather slowij^iB 
thought by many to be more favorable than one ^ 
which heals immediately, i.e, with no new tissiKf |, 
and that a slight bulging of the scar is believed bf ^ 
some surgeons to be rather a good thing than other' { 
wise, are probably expressions of the real value of ; 
the new tissue formed during somewhat slow heal- 
ing. The curative effect of sclerotomy points in the 
same direction. Such a porous scar never forms if 
the incision be in the cornea. 

An operation, usually iridectomy, is to be done in 
all cases of acute and subacute glaucoma, whedier 
there be great pain or not, so long as some sight sfeiB 
remains, and even if all p. 1. be lost, provided thafc the 
blindness be of only a few days' duration. Even if the 
eye be permanently quite blmd, iridectomy or sclero- 
tomy is sometimes preferable to excision of the glohOi 
for the relief of pain (pp. 252 and 260). 

In very chronic glaucoma, when well developed? 
the rule is less clear, for it is well known that the 
effect of operation in such cases is far less constanty 
especially if the visual field be already much con* 
tracted. As no other treatment is of use, and openc 
tive treatment is certainly often beneficial, it shoiild» 
as a rule, be adopted, the patient's judgment being 
allowed a fair weigiit Vxk \\i<^ ^(^\%vm. The same 
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ficoUy oocars in some of the so-called ** premoni* 
7 attacks," which are in truth transient attacks 
slight glaucoma. When once it is clear that such 
acks of temporary mistiness and rainbows are 
iucomatouSy and that thej are getting more fre- 
ent, the operation should seldom be deferred ; but 
(he patient can be seen at short intervals eserine 
ould have a fair trial before operation is resorted 
. It is to be remembered that iridectomy done 
len sight is still nearly perfect may, by allowing 
;ht to pass through the margin of the lens, cause 

increase of the defect (p. 14) ; and this, though 
t of necessity a contra-indication, must be carefully 
ken into account.* The patient's prospect of life 
list also be allowed for in chronic glaucoma ; if he 

old and feeble, life may end before the disease 
iS in its natural course caused blindness. 
The prognosis after ox)eration is, in general terms, 
tter in proportion as the disease is acute and 
cent. If operated on within a few days of the 
Bet of acute symptoms, provided that there be at 
ttt good p. 1. at the time of operation, sight is 
ben restored to the state in which it was at the 
set, i.e. if the disease be recent, nearly perfect 
|[ht will be restored. Even incases combining the 
uimum of acuteness and severity (glaucoma ful' 
mns), in which for a day or two all p. 1. has been 
olished, the operation may be successful. But the 
ognosis is not always so favourable in acute glau- 
ma, especially if the patient's health be much 
oken down. If an acute attack occur in a chronic 
36 sight will be improved more or less ; if the case 

entirely chronic we can only hope, as a rule, to 
3vent it from getting worse, 
rhe full effect of the operation is not seen for 

^ I now usually perform sclerotomy in chronic glaucoma if 
anterior chamber be of fair depth, the pupil act well to 
cine, and acuteness of vision be good. In acute glaucoma I 
mys prefer iridectomy. 
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several weeks, though a marked immediate effect is 
produced in acute cases. In cases of long standing 
T. may remain permanently rather + after operation, 
without bad effect, provided it be very much less than 
before the operation ; the eye tissues can in some de- 
gree adapt themselves to increased pressure. 

A second iridectomy in the opposite direction, or 
a sclerotomy, should be done if the T., having been 
reduced to normal, or very slightly +, after the 
first operation, rises definitely, and is accompanied 
by a return of other symptoms ; but several weeks 
should generally elapse, for slight waves of glauco- 
matous tension may occur before the eye has fullj 
recovered from the first operation, and these maj 
generally be relieved by other means. Cases which 
relapse definitely, or which steadily get worse after 
the first operation, are always very grave, and the 
second operation must not be confidently expected to 
succeed. If alter iridectomy in acute glaucoma the 
symptoms are not relieved even for a time, or become 
worse, some complication is to be suspected, such as 
haemorrhage from the retina or choroid, or a tmnour. 
(See Secondary Glaucoma.) 

Other treatment. — ^If we are obliged to delay the 
operation, the other means mentioned at p. 248 
should be prescribed, including eserine. The diet 
should as a rule be liberal, unless the patient be 
plethoric. It is very important to insure sound 
sleep and mental calm. After the operation, ontil 
the eye has become quiet, all causes likely to induce 
congestion must be carefully avoided, such as use of 
the eyes, stooping, or straining, and prolonged oph- 
thalmoscopic examination. Atropine must never be 
used. We should be on the alert for the earlieflt 
symptoms in the second eye after operation on the 
first (p. 247), and the use of eserine may be ad- 
visable as a prophylactic. 

In a few cases of very chronic or subacute character, 
with great increase oiT./\T\dLJ^Vsc£^ ^^f^^^ma to aggi^ 
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rate the diseasei being followed, not even bytemporary 
benefit but, bj persistence of + T., increased irrita> 
bility, and still farther deterioration of sight (" glaU' 
coma maManwn*'), It is believed that the tilting 
forward oi the lens, which sometimes follows iridec- 
tomjy may help to account for these symptoms. 

Glaucoma may occur independently in cataractous 
eyes; and in eyes from which the lens has been 
extracted, with or without iridectomy. 

Secondary glaucoma may be acute or chronic, 
according as it is a consequence of active disease or 
of sequelse. It may be caused by circular iritic 
synechia with bulging of the iris (p. 119). Various 
forms of chronic irido-keratitis and irido-cyclitis 
(p. 125), especially the sympathetic form (p. 134),. 
are liable to be accompanied by it ; in the former 
it is due to choking of the spaces of Fontana by 
inflammatory products, and perhaps to excessive 
secretion from the ciliary processes ; in the sympa- 
thetic disease, to total posterior synechia. It may 
follow perforation of the cornea with large anterior 
synechia. The eye often becomes temporarily glau- 
comatous in the course of traumatic cataract from the 
pressure of the swollen lens on the iris and ciliary 
processes, especially in patients past middle life (p. 
157). In none of these cases is there much danger 
of naistaking secondary for idiopathic glaucoma. 

But secondary glaucoma may result from various 
deeper changes. When the lens is dislocated (p. 165)^ 
either behind or in front of the iris, it often sets up 
ghtucoma, and sometimes of a very severe type, appa- 
rently by pressing on the ciliary processes or iris. 
There is generally the history of a blow; and in 
posterior <£slocation, even if the edge of the displaced 
fens cannot be seen, the iris is usually tremulous and 
its surface concave or flat at one part, whilst bulging 
or prominent at another. If we are sure that a lens 
dislocated into the vitreous is causing the symptoms, it 
should be extracted with a scoop (see Opetatiou^ \ «sA 
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if lying in the anterior chamber should also usually be 
removed. If the eye become glaucomatous imme- 
diately after a severe blow (p. 139) the condition of 
the lens may not be ascertainable, and then an iridec- 
tomy must be done and the eye be watched ; vitreous 
is very likely to escape at the operation if there be dis- 
location of the lens, for the latter condition implies 
rupture of the suspensory ligament. — ^H»morrliage 
into an eye whose retina is detached (e,g, in bigh 
degrees of myopia) may give rise to acute glaucoma 
with severe pain. — A glaucomatous attack generally 
occurs during the growth of an intraocular tumotir 
(p. 260). It is often impossible to distinguish such 
a case from one of idiopathic glaucoma of the eame 
severity and standing ; for, even if the lens be not 
opaque, and it often is so, the other media will p^ 
bably be too hazy to allow an ophthalmoscopic exami- 
nation, and the growth is usually dark in colour. In 
almost every case, however, the glaucoma will bo 
*' absolute", and will be known to have been so 
for weeks or months, and there will also be ibe 
negative fact that the fellow-eye shows no signs d 
glaucoma. If a glaucomatous eye, which has hem 
absolutely blind for several months, remains painfDl 
and congested, and its media too opaque for ophthal- 
moscopic examination, it should always be excised as 
likely to contain a tumour. Tumours in the eyea (i 
children may cause secondary glaucoma, but there is 
seldom any difficulty in making the diagnosis ; the 
patient is far below the age for primary glaucoma, 
and the growth is usually conspicuous, from its 
whitish colour. — Secondary glaucoma now and then 
supervenes in cases of albuminuric retinitis, and 
of embolism or thrombosis of the retinal vessels, and 
perhaps in cases of retinal haemorrhage from other 
causes ('' hamorrhagic glaucoma"). In the last- 
named cases the diagnosis can sometimes be com- 
pleted only after an unsuccessful operation has shown 
tb&t the case ia not a B\mi^\e oik!^* 
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CHAPTEE XVm 

TUKOT7B8 AlTD NBW OBOWTHS OF THE EYEBALL. 

Tumou/rs and Orowths of the Chnjunctiva and Front 

of fhe EyebaU. 

hiuUflower warts, like those on the glans penis, are 
letimes seen on the ocular and palpebral conjunc- 
1. They have narrow pedicles, and are flattened 
I a cock's comb. They should be snipped off, but 
ih ones are apt to spring up. 
typua of ihe conjunctiva is generall j accompanied 
apus of the skin, and sometimes of Uie oral mucous 
nbrane. The conjunctiva is thickened, irregulajrly 
arcular, and very vascular. The disease very 
lorn attacks the ocular conjunctiva, and is usually 
Bned to a part of one eyelid. It is much benefited 
he usual local treatment for lupus, 
lie eyelid, and especially the tarsus, is now and 
a the seat of diffused gummatous inflammation in 
tertiary stage of sypmlis. The infiltration gives 
to a hard, indolent swelling of the whole lid 
ykiHtietarntis). — Chancres and tertiary syphilitic 
ars may occur on the lids (p. 66). 
SngueetUa is a small yellowish spot, looking like 
)ose tissue, in the conjunctiva, close to the mner 
mt&r edge of the cornea. It consists of thickened 
junotiva and subconjunctival tissue, and contains 
at. It is commonest in old people, and in those 
me eyes are much exposed to local irritants. It 
I no consequence, though advice is often asked 
at it. 

Herygium is a triangular patch of thickened ocular 
jmictiva, the apex of which encroacheB \x^il \^i<^ 
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cornea ; it is almost always seated on the exposed part 
of the eye. It varies much in thickness and yascu- 
larity, and is sometimes stationary, in other cases pro- 
gressive. It is to be distinguished from opacity of 
the cornea, and from the cicatricial band (symble- 
pharon) which often forms between lid and globe 
after bums or wounds of the conjunctiva. It is 
rarely seen except in those who have spent some 
years in hot countries. The best treatment is, after 
dissecting up the growth to double it inwards upon 
itself, dmwing its apex into the chink between 
sclerotic and conjunctiva by means of a deep suture, 
which is brought out again near the caruncle ; or to 
transplant the growth into a cleft in the conjunctlfi 
below the cornea ; excision or ligature are less ef- 
fectual. Adhesion of swollen conjunctiva to a marginal 
ulcer of cornea is the starting-point of pterygium; 
the reason of its subsequent progress is obscure. 

Small thin cysts, with clear watery contents, soni^ 
times elongated and beaded, are not uncommon in 
the ocular conjunctiva near to one of the canilu- 
They are formed by distension of valved lymphatic 
trunks. 

Dermoid tumours (solid) of the eyeball are much 
scarcer than the cystic dermoids of the eyebrow 
(p. 270). They are whitish, smooth, hemisphericil 
and firm. They generally lie in the palpebral fissme 
and are either wholly conjunctival and moveablOi or 
partly corneal and fixed. They are solid, and hairs 
may grow from their surface. They may be con»- 
bined with other congenital anomalies of the eye (ft 
lids. The corneal portion of such a tumour cannot 
always be perfectly removed. 

The swelling in some cases of episcleritis may he 
mistaken for a tumour. {^See p. 126). 

A congenital fibro-fatty growth sometimes occurs in 
the form of a yellowish, lobulated, tongue-like V^o- 
trusion between the lid and the globe, and usualfyft* 
the outer and uppei sv^^ oi \)afe Qit\?A». 
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ie Utmours may be met with beneath the pal- 

conjunctiya. The very rare form known as 
»p« is a bluish tumour caused by occlusion and 
ion of a duct of the lacrimal gland ; but other 
Qonjunctival tumours are met with which can- 
so explained (p. 269). Fibrous, and even bony 
rs are occasionally seen in the substance of | 

per lid, perhaps starting from the tarsus ; and *' 

dunculated (polypoid) growths have been met 
I the sulcus between lid and globe. 
ignant tumours arise much less commonly 
r front of the eye than in the choroid or 
They may be either epithelial or sarcoma- j: 

An injury is often stated to be the cause of li 

)wth. 

Jielionia may begin on the ocular conjunctiva, |.; 

ch case it remains moveable, or at the sclero- ; 

1 junction, when it quickly encroaches on the [i 

, infiltrates its superficial layers and becomes !. 

It may be pigmented. When such a growth \. 

seen until late it may perhaps be as large as a 
J, may cover or surround the cornea, and present 
lary or lobulated surface. The glands in front t 

ear may be enlarged. [ 

ioma in this region may or may not be pig- 1 

1. It generally arises at the sclero-corneal 
m, and when small the conjunctiva is traceable 
le growth. But in advanced cases it may be 
ible from the clinical features to diagnose the 

of a tumour in this part. 

eable tumours (epithelioma) not involving the 

may be cut off, but are very likely to recur ; 
Hsurrence is still more likely in the case of 
IS fixed to the cornea or sclerotic. Bemoval of 
eball at an early date, especially in the case 
comata, is the best course in the majority of 

lacrimal sac is occasionally the seat ol ne^ 
ijwhioil maj be mistaken for Qhromcmxtfioo^'bi 

\1 
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B. Intraocular Olhimours, 

Bj far the commonest forms are glioma of the 
retina and sarcoma of the choroid. 

Glioma of the retina is a disease of infancy or early 
childhood, the patients being generally imder three 
years old when first brought for treatment ; it may, 
iiowever, be present at birth, and is said occasionally 
to begin as late as the eleventh or twelfth year. 
Glioma is very soft, composed of small, round celk 
which grow from the granule layers of the retina, and 
it either grows outwards, causing detachment of the 
retina, or inwards into the vitreous; often several, 
more or less separate, lobules are present. It often 
fills the eyeball in a few months, and then spreads 
by contact to the choroid, and to the sclerotic and 
orbit. It is especially prone to travel back along the 
optic nerve to the brain ; and it may cause secondary 
deposits in the brain and in the scalp, and more rarely 
in distant parts. If the eye be removed before either 
the optic nerve or the orbital tissues are infiltrated 
the cure is radical, but in the more numerous caseiy 
where the patient is not seen till what may be called, 
clinically, the second stage («ee below), a fatal retara 
in the orbit or within the skull is the rule. Olioma 
sometimes occurs in both eyes, and in several ehildieft 
of the same parents. 

The earliest symptom is a shining whitish appeal* 
ance deep in the eye, and the eye is soon noticed to 
be blind ; as there is neither pain nor redness, adYMB 
is seldom sought at this stage. T. is n. or rather-** 
When the peculiar appearance has become veiT 
striking, or the eye becomes painful, the duU 
is brought. In this (the second) stage there ii 
generally some congestion of the scleral vessels, and 
a white, pink, or yellowish reflexion from behind ite 
lens (which remains clear), steaminess of the oonM 
mydriasis, T. -|-* anterior chamber Bhallow and d 
uniform depth *, t\ieiQ m^^ \^^ ^-olAxgement or pco* 
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lenoe of the eyeball. On focal examination some 
sels can generally be seen on the whitish back- 
nnd, and white specks, indicating calcareous de- 
leration, are sometimes present, 
ji jounfjf children the above appearances are 
leiunes simulated by inflammatory changes in 
I yitreoos, with detachment of the retina; and the 
Eerential diagnosis is occasionally very difficult, 
these cases of psettdo^glioma iritic adhesions are 
lally present, T. is — ,the eye somewhat shrunken, 
) anterior chamber deep at its periphery, whilst 
sent or shallow at the centre. There is often the 
tory of some illness with a definite inflammation 
the eye before the peculiar appearance came in 
> pupil. When in doubt the eye should be excised, 
ell* records a remarkable case in which *' pseudo- 
oma " was diagnosed in both eyes ; one eye af ter- 
rds shrunk to a mere stump after first enlarging 
newhat ; the other progressed steadily to a fatal 
mination from true glioma. 
Sarcoma of the choroid and ciliary body is a growth 
late or middle life, being rarely seen below the 
3 . of thirty-five. The majority of these tumours 
) pigmented (melanotic) , some being quite black, 
lers mottled or streaked. A few are free from 
fment. Some are spindle-celled or mixed, others 
nposed of round cells; some are truly alveolar, 
t in many specimens there is very little con- 
^ve tissue stroma, and no very defined arrange- 
nt of the cells. These tumours are moderately 
n but friable ; some are very vascular, and 
morrhages often occur into them. The tumour 
>W8 from a broad base, and usually forms a well- 
&ned rounded prominence, pushing the retina 
fore it ; blood or serous fluid is effused round its 
se, so that the retinal detachment is more exten- 
e than the tumour. These tumours often grow 
wly so long as they are wholly contained mt\iYCL 
* OpbtbAlmologicBl Soc„ 188d-4, 
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the eye, and two, three, or more years maj pass 
before the growth passes out of the eye and inyades 
the orbit. Though orbital infection does not usually 
occur till the globe is filled to distension by the 
growth, it may happen much earlier, the cells pass- 
ing out along the sheaths of the perforating blood- 
vessels and producing large extraocular growths, 
while the primary intraocular tumour is still quite 
small. The lymphatic glands do not enlarge, but 
there is great danger of secondary growths in 
distant parts, especially in the liver, a risk not 
entirely absent, even when the eye tumour is smalL 
Hence early removal of the globe is of the utmost 
importance, and a good, though not too coufident, 
prognosis may be given when the optic nerre and 
tissues of the orbit show no signs of disease. 

Symptoms and course.^-li the case be seen earlji 
when defect of sight is the only symptom, the tumour 
can often be seen and recognised by its well-defined 
rounded outline, some folds of detached retina often 
being visible near it ; the pupil, cornea, and tension 
will probably be natural. But sooner or later the 
tumour in its growth sets up symptoms of acute or 
subacute glaucoma and sometimes iritis; subse- 
quently secondary cataract forms. It is in ilu> 
glaucomatous (second) stage that relief is usuallj 
sought. Unless some part of the tumour happen 1^ 
be visible outside the sclerotic, or project into this 
anterior chamber, a positive diagnosis often cannot 
now be given, owing to the opacity of the medi»i 
although by exclusion we may often arrive at gtti* 
probability. If the eye be left alone, or iridectc^nf 
be performed, glaucomatous attacks and pain will 
recur, and the eye will enlarge and gradually be dis- 
organised by the increasing growth, which will thtt 
quickly fill the orbit and f ungate. But sometimes ft 1^^^ ^ 
deceptive period of quiet follows the glaacomatotf jsorr s 
attack, and perhaps even some shrinking and redu^ laalig 
tion of tension may ocio-ux, ^SX«t ^>(xv^ the growA lad T 
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will make a fresh start and become apparent. It is 
chiefly in very old patients that this slow course is 
noticed. Sarcoma is especially likely to form in 
eyes previously injured, or already shrunken from 
iusease. 

Thus it is apparent that in a majority of cases of 
choroidal tumour we can only guess at the truth. 
We suspect a tumour and urge excision in the fol- 
lowing cases : (1) When an eye that has been for 
some time failing or blind from deep-seated disease 
becomes painful, congested, and glaucomatous (there 
being no glaucoma of the other eye), and particu- 
larly if there be secondary cataract (see p. 254). (2) 
Similar eyes with normal or diminished tension are 
best excised as possibly containing tumour. (3) In 
extensive detachment of retina confined to one eye, 
without history of injury or evidence of myopia, the 
patient should be warned, or the eye excised, accord- 
ing to circumstances. 

In all cases of suspected glioma or sarcoma the 
eje should be opened at once, and if a tumour be 
found the cut end of the optic nerve of the excised 
eje should be carefully looked at ; if this be pig- 
mented or thickened, another piece should be at once 
removed, and the orbit searched by the finger for 
evidence of growth ; the surface of the eye should 
also be carefully examined for external growths. 
When infection of the nerve or orbit is suspected 
the orbit should be cleared out and chloride of zinc 
paste applied (as at p. 270). 

Tiibercular growths of large size may occur in the 
choroid or iris. The diagnosis may be uncertain till 
after excision, and the treatment differs in no way from 
that of malignant growths. The patients are gene- 
rally children above five. Iritis and acute inflamma- 
tory symptoms are commoner than in the cases of 
malignant growth ; there is often great congestion 
and T. is usually either n, or — (see p. n%y 
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Tumours of the iris are rare. Melanotic as well ai 
unpigmented sarcomata are occasionally met withJ 
Sebaceous or epithelial tumours are also seen ; the; 
are nearly always the result of transplantation o: 
epithelium, or of a hair, into the iris through a per 
forating wound of the cornea. — ^In rare cases cystii 
tumours with thin walls are formed in connectioi 
with the iris, particularly in eyes which have beei 
operated on for cataract. 

The term granuloma has been applied to serera 
forms of non-malignant tumour of the iris, some oi 
which were large tubercles, some syphilitic gxHD" 
mata, and some true granulation tissue followio| 
wounds. These forms are all usually accompftoied 
by iritis. 

• A well-reported case, with numerous references, is giwB 
by Little, in < Trans. Ophth. Soc./ vol. iii, 1883. 
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CHAPTER XIX 

ETJITRIBS, DISEASES, AUtD TXTMOTJBS OF THE OBBIT. 

(1.) ContiMtan and Concussion Injuries. — Ecchy' 
9ftf of the eyelids from direct blows (" black eye ") 
to be distinguished from extrayasation into the 
bital cellular tissue, following fracture of the walls 
the orbit. In ordinary "black eye" the ecchy- 
osis is superficial, and, if it affect either the 
dpebral or ocular conjunctiva, does not pass far 
«k. The ecchymosis following orbital fracture is 
iep-seated, often entirely beneath, rather thai in, 
6 skin and conjunctiva, diminishes in density to- 
urds the front and borders of the lids, and when 
ndderable, may cause proptosis. The two forms 
ay be combined when fracture is caused by direct 
olence to the orbit. 

Fracture of the inner wall of the orbit into the 
»8e, the sinuses opening into it, or the nasal duct, 
often followed by emphysema of the orbital cellular 
ms. This can occur only when the mucous mem- 
me is torn. The emphysema comes on quickly 
•m " blowing the nose," and is shown by a soft, 
litish, doughy swelling of the lids, which crepitates 
ely under the finger ; the globe is more or less 
)truded and its movements limited. The om- 
ysema disappears in a few days if the lids be 
pt rather firmly bandaged. These fractures are 
iially caused by blows over the inner angle of 
9 orbit, but occasionally by blows on the malar 
jion. 

Partial ptosis is an occasional result of blows 
K>n the upper lid. It is generally accompaaied 
' paralysis of accommodation and diLa>^^>\i<c>tL q1 
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the pupil, and it seldom lasts more than a few 
weeks. 

(2.) Orbital ahacesa and orbital cellulitis may follow 
injuries, but are often of apparently spontaneous 
origin. Cellulitis may spread to the orbit from the 
face in erysipelas, or from the throat in severe tonsil- 
litis. — Diffused acute inflammation of the cellular 
tissue is difficult to distinguish from acute orbital 
abscess, since in both there are the signs of deep in- 
flammation, with displacement of the eye and limitar 
tion of its movements, chemosis of the conjunctiTa^ 
and brawny swelling and redness of the Hds. An 
acute abscess soon points between the globe and some 
part of the rim of the orbit, but even in cellulitis 
the swelling may be greater at some one part, and 
give rise to a feeling deceptively like fluctuation. 

Orbital abscess may be very chronic, and may simu- 
late a solid tumour until the pus nears the surface; 
even then we may not be able to distinguish it from 
a cystic tumour until an exploratory incision sets the 
question at rest. Abscess of the orbit, whether 
acute or chronic, is very often the result of periostitis, 
and a large surface of bare bone is often found with 
the probe. 

In acute cases, as soon as fluctuation is certain, 
an incision is to be made with a narrow, straight 
knife, generally through the skin, or, if practic- 
able, through the conjunctiva. As the pus is often 
curdy, it is best not to use a grooved needle. 
Chronic cases of doubtful nature may be watched 
for a time. It may be necessary to go deeply into 
the orbit, either with the knife, probe, or dressing 
forceps, before matter is reached. A drainage 
tube should be inserted if the abscess be deep. 
The proptosis does not always disappear when 
the abscess is opened, for, in addition to haemorr- 
hage caused by the operation, there may be much 
thickening of the tissues. Sight may be injured or 
lost by stretching oi, ox ^x^«e»\5x^ on^ the optic 
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erve, and tlie cornea may become ansesthetic, and 
Icerate from damage to the ciliary nerves behind 
be globe. 

The lacrimal gland is occasionally the seat of acute 
r of chronic inflammation, and in either case an 
.bscess may form. In chronic cases the enlarged 
[land is distinctly felt projecting, and can generally 
)e recognised by its well-defined and lobulated 
)order ; but the enlargement cannot always be dis- 
inguished from that caused by a morbid growth in 
the gland, or corresponding part of the orbit. In 
leute inflammation there are the usual signs, local 
beat, tenderness, and pain, with swelling, which may 
obscure the boundaries of the gland. If the enlarge- 
Dnent be great, the eyeball is displaced, and the 
ocalo-palpebral fold of the conjunctiva in front of 
the gland is pushed downwards, and projects more 
or less between the lid and the eye. 

When an abscess forms, it usually points to the 
skin, and should seldom be opened from the con- 
junctival surface. If it be allowed to burst sponta- 
neously through the skin, a troublesome fistula may 
follow. 

A little abscess sometimes forms in one of the 
ieparate anterior lobules, the main body of the 
gland remaining free. There is limited swelling 
uid tenderness of the lid at the upper- outer 
angle, not passing back beneath the orbital rim. 
lie abscess points through the conjunctiva, above 
the outer end of the tarsal ca,rtilage, and is 
thns distinguished from a suppurating Meibomian 
eyit. 

(3.) Wounds, — Wounds of the eyelids need no 
special treatment, beyond very careful apposition by 
sntares, sometimes with a small hair-lip pin, so as to 
secure primary and accurate union. Lacerated 
bounds of the ocular conjunctiva need a few fine 
sutures, if extensive, and they seldom lead to any 
^ormity. When a, rectus tendon liaa \)^eii \A5tvi 
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througli I have never succeeded in getting the ends 
to unite. 

Penetrating wounds through the lids or eonjundxoa, 
which pass deeply into the orbit, may be much more 
serious than they appear at first sight, since tha 
wounding body may have caused fracture of the 
orbit, and damage to the brain-membranes, or a 
piece of the wounding instrument may have been 
broken off and lie embedded in the roomy cavity of 
the orbit, without at first exciting disturbance or 
causing displacement of the eye. Some most extrft- 
ordinary cases are on record, in which very large 
foreign bodies have lain in the orbit for a long time 
undetected. The optic nerve is occasionally torn 
across without damage to the globe. Every wound 
of the eyelids or conjunctiva should, therefore, be 
carefully explored with the probe, and, whenefW 
possible, the instrument which caused the wound 
should be examined. 

When a foreign body is suspected or known to be 
firmly embedded, and is not removable through the 
original wound, it is generally best to divide the 
outer canthus, and prolong the incision into the con- 
junctiva ; in some cases an incision through the 
skin over the margin of the orbit, at the situation 
of the foreign body, will be preferable. Single shot 
corns, embedded and causing no symptoms, should 
not be interfered with unless they can be easily 
reached. 

Wounds of the orbit, by gunshot or other explo- 
sives, when extensive and caused by numerous 
shots or fragments of sand, gravel, <&c., driTOi 
into the tissues, are serious, because the eyeball 
itself is often injured. Such injuries may cause 
tetanus. 



TTJMOUBS OF THE OBBIT. 

A tumour oi any iio\»\i\^ raa ycl \Xife Qtbit always p. 



nrJUBIXB, DI8BA8BS, AND TTTMOinEtS OF OBBIT 267 

auses protrusion of the eye (proptosis), witli or 
fithout lateral displacement and limitation of its 
noTement. As a rule there are no inflammatory 
lymptoms. An exact diagnosis of the seat, attach- 
ments and nature of an orbital tumour is, of course, 
often impossible before operating. 

A tumour in the orbit may originate in some of 
the loose orbital tissues, in the lacrimal gland, in 
ike periosteum, upon or within the eyeball, or from 
the optic nerve ; or it may have encroached upon the 
orbit from one of the neighbouring cavities. Tumours 
in the orbit, when fluctuating, may be either cystic 
or ill-defined, and may or may not pulsate. They 
Btty be solid, and either moveable or fixed by 
Ivoad attachments to the wall of the cavity. Sight 
it often damaged or destroyed in the correspond- 
ing eye by compression or infiltration of the optic 
nerve. 

(1.) Dtstension of the frontal sinus by retained 
nneas causes a well-marked, fixed, usually very 
duronic swelling, not adherent to the skin, at the 
npper-inner angle of the orbit above the tendo oculi. 
Hard at first, it fluctuates when the bony wall has 
been absorbed. Its course is usually slow, but acute 
tnppuration may supervene, and the swelling be 
niutaken for a lacrimal abscess (p. 71). There is 
gmerally a remote history of injury. The aim of 
treatment is to re-establish the opening, closed pro- 
bably as the result of fracture between the floor of 
the sinus and the nose. The most prominent part 
of the swelling is freely opened ; a finger is then 
passed up the nostril, and the floor of the sinus per- 
forated on the finger by a trocar passed from above 
through the incision. A seton or drainage-tube is 
then passed through the hole, and brought out at 
'he nostril ; it must be worn for several weeks or 
»)onths. 

(2.) Pedunculated ivory exostoses sometimes ^o^ 
^m the wall/9 of the same sinus or its nei^c^ox^Lt* 
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bood; beginning early in life tbey increase very 
slowly, cause absorption of tbeir containing walls, 
and often in the end undergo spontaneous necrosiB 
and fall out. Their removal while still fixed is 
difficult and dangerous, owing to the proximity of 
the dura mater. 

(3.) Tumours encroaching on one or both orbits 
from the base of the skull, the antrum, the nasal 
cavity, or the temporal fossa, generally admit of 
correct diagnosis. 

The suspicion of tumour on the inner or lower 
wall of the orbit should always lead to an examina- 
tion of the palate, pharynx, and teeth, of the per- 
meability of each nostril, of the functions of the 
cranial nerves, of the state of the glands behind the 
jaw on both sides, and to an inquiry as to epi- 
staxis or discharge from the nose. 

(4.) Pulsating tumours of the orbit and cases of 
proptosis with pulsation are in most cases due to 
arterio-venous intercommunication in the cavernous 
sinus, in consequence of which the ophthalmic vem 
and its branches become greatly distended with 
partly arterialised blood. In a large proportion the 
symptoms follow rather gradually after a severe 
injury to the head. In others they come on sud- 
denly with pain and noises in the head, without 
apparent cause, and these idiopathic cases areusuallj 
in senile persons. In several examples of bothfonn** 
communication has been found, post-mortem, between 
the internal carotid and the cavernous sinus, the 
result of wound from fracture of the base of the 
skull in the traumatic cases, and of rupture of 9Xi 
aneurysm in the idiopathic ones. The typical eyju* 
ptoms are proptosis, with chemosis, pulsation of the 
eyeball, paralysis of orbital nerves, a soft pulsating 
tumour under the inner part of the orbital arch, anU 
a bruit. A bruit with proptosis and conjunctiva* 
swelling may be present, without demonstiahl* 
tumour or pulsation. lA^t-va^ ot the oomDM»» 
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arotid has been practised with good results in a 
arge number of cases ; subsequent excision of the eye 
md evisceration of the orbit for a dangerous return of 
lymptoms in one or two. An unruptured aneurysm 
)f the internal carotid does not cause the symptoms 
just described. Aneurysm of the intraorbital arteries 
md arterio-venous communications in the orbit, if 
they occur, are excessively rare. — Erectile tumours, 
veil-defined and separable, but not causing decided 
pulsation, are sometimes met with in the orbit, and 
can be dissected out. 

(5.) A fluctuating tumour which does not pul- 
sate, is not inflamed, and not connected with the 
frontal sinus, may be a chronic orbital abscess 
(p. 264), a hydatid, or a cyst containing bloody or 
other fluid and of uncertain origin. An exploratory 
puncture should be made after sufficiently watching 
the case, and the further treatment must be con- 
ditional. Perfectly clear, thin fluid probably indicates 
I hydatid, and in this case the swelling is likely to 
return after a puncture and the cyst will need removal 
through a free opening. The echinococcus hydatid 
)ften contains daughter-cysts, some of which escape 
mncture. Suppuration may take place around any 
ipecies of hydatid. 

(6.) Examination leads to the diagnosis of a 
HiiUd tumov/r limited to the orbit. We must try to 
letermine whether the growth began in the eyeball 
)r optic nerve, or in some of the surrounding tissues. 
HTe therefore examine the globe for symptoms of 
ntraocular tumour (p. 258). 

Solid growths independent of the eyeball may arise 
k8 follows : — (a) From the perioeteum ; these are 
irmly attached by a broad base, are generally 
nalignant, and seldom admit of successful removal. 
li) The lacrimal gland (compare p. 265) is the seat of 
rarious morbid growths, including carcinoma; a 
jreat part of the growth is in .the position of the 
Inland, and can he explored by the ^ngei. ^>i!i;i<c^M^ 
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such a growth is often attached firmly to the orbital 
wall, its position, lobulated outline, and well-defined 
boundary will often lead to a correct diagnosis. 
Tumours of the lacrimal gland should always be 
removed if they are increasing, for we can never 
feel sure that they are innocent, (c) Solid tumours 
originating in some of the softer orbital tissues, 
especially the form known as cylindroma, or plexi- 
form sarcoma, occur more rarely, (d) Tumours 
of the optic nerve, usually myxomatous, occur, 
though rarely ; they generally cause neuro-retinitis 
and blindness, but no absolutely pathognomonic 
symptoms; they may sometimes be extirpated 
without removing the globe. 

When an orbital tumour is found during operation 
to be adherent to bone or to infiltrate the soft parts, 
chloride of zinc paste (18a) should be applied on strips 
of lint, either at once, or the next day when oozing 
has ceased. If the periosteum be affected it is to be 
stripped off, and the paste applied to the bare bone. 
Haemorrhage from the depth of the orbit can always 
be controlled by perchloride of iron and a finft 
graduated compress. 

In every case of suspected primary orbital tumour 
the question of syphilis must be carefully gone into; 
although neither periosteal nor cellular nodes are 
common in the orbit, both are known to occur and 
disappear under proper treatment. 

Ncevus may occur on the eyelids, and in the orbit, 
and implicate the conjumctiva, both of the lids, and 
ejeball. Deep nsevi may degenerate, and become 
partly cystic. 

Dermoid tumowrs (cystic) are not uncommon at the 
outer end of the eyebrow ; more rarely they occiff 
near the inner canthus. Lying deeply, beneath the 
orbicularis, they are not adherent to the skin, like 
sebaceous cysts; the subjacent bone is sometime* 
hollowed out. They often grow faster than the sur- 
rounding parts, and b^oxA^ X^i^n V^^ ^Ttir^ted, the 
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thin cyst wall being carefull? and completely re- 
moved through an incision parallel with, and situated 
in, the eyebrow. They usually contain sebaceous 
matter and short hairs ; occasionally, clear oil. 



CHAPTER XX 

EKROB8 or KErKACTIOH AJID ACCOMHODi 

Aa stated at p. 12, § 19, when the lenetl 
eje is normal, and the accommodation reuu 
parallel rays are foeuaaed on the retina, a 
versel;, pencils of raja emerging from the n 
parallel on leaTing the eye (Fig. 96, and p. 




Fia. 96.— Pencils of p«i«llel rays entermpf, or emerj 

an emmetropic eye, 
and 12), and this, the condition of the norm 
distant vision, is called emraetiopia (E.). 
manent departures from the condition ii 
with relaxed accommodation, the retina lie 
principal focus, are known collectiTely as an: 
In E. rays from Any near object, e.g. c 
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iSjs from Oh. Yig. 97, are focuased behind the retina 
at CF, every conjugate focus being beyond the 
principal focua (p. 6, § 13). Beaching the retina 
Wore focusaing, such raya will form a blurred image, 
Sad the object Ob will therefore be seen dimly. But 
b)' using accommodation the convexity of the crystal- 
line lena can be increased and its focal lent^h short- 
med, so as to make the conjugate focua of Ob coincide 
oactly with the retina (or. Fig. 98). Under tbia 
ondition the object Ob will be clearly aeen, whllat 




mmodation. — Near objects (diver- 

ys) focussed on retina; distant objoclB (pnrallBl 

caaspd in front of rutiaa, The dotted line ia froat 

K the lens ebowa ' ' 

tkefooiiB of a distant object, which in Pig. 97 waa 
fonned on the retina, will now lie in front of it (f, 
]Rg, 98), and the distant object will appear indiatinot. 
Toe nearest point of distinct vision (p) and the 
brthest (r) have been defined at p. 33. 

HTOFU. (M.). 

„fa Fig. 97, if the retina were at of instead of at 
■Mleftr image would be formed of an object at Ob, 
Hynt any effort of accommodation, whilst objects 
^Ker off would be focussed in front of the retina. 
[Klrtate, in which the posterior part of the eyeball 
two long, so that, with the accommodation at rest, 
be retina lies at the conjugate focus of an object at 

COmpaTatively small distance, is called Short a^ht 
r Myopia (M.) {Axial Myo^). 
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In Fig. 99 the inner line at b is the retina, and r 
the principal focus of the lens-ay stem, t. e. the posi- 
tion of the retina in the normal eye. Bays emerg- 
ing from E will, on leaving the eye, be convei^ent, 
uid, meeting at the conjugate focus b', will form a 



clear image in the ajr. Conversely, an object at b' 
will form a clear image on the retina (b) (am^>an 
Pigs. 10 and 12). The image of every object al 
a greater distance than b,' will be formed more or 
less in front of k, and every such object mast, 
therefore, be seen indistinctly. But objects neanr 
than r' will be seen clearly by exerting aMom- 
modatioE, just as in the normal eye (Figs. 97 wd 
98). 

In M. the indistinctness of objects beyond tbe &i 

?}int (r) is lessened by partially closing the eyelida. 
his habit is often noticed in short-sighted peopis 
who do not wear glasses, and from it the word mjD[ui 
is derived. 

The distance of r (k', Fig. 99) from the eye wiD 
depend on the distance of its conjugate focus a, (.a. 
upon the amount of elongation of the eye. The 
greater the distance of b beyond f, the less will be 
the distance of its conjugate focus u' (= r); in 
other words, the higher will be the M., and the man 
indistinct vnll distant objects be. If the elongation 
of the eye be very Blight, b nearly coinciding with t, 
b' (= r) will be at a much greater distance {ampan 
p. 7, § 16), and ^astwAot^wrta^iyibaLBaa i-^--" — • 
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3 the retinal images formed in a myopic eye are 
rger than normal (p. 13), myopic persons can 
stinguish smaller objects at the same distance than 
ose with normal eyes. 

8ym§atam8 of M,—Id. low degrees the patient's 
mplaint is that he cannot see distant objects 
in moderate and high degrees it is rather 
Oftn see distinctly only when things are 
dose, for objects a few feet ofE are 
ct that many such persons neglect them. 
often tell us that their distant sight was 
tiU about eight or ten years of age, that 
I then began to shorten, and that the defect after 
icreasing for several years at length became sta- 
ionary. 

In many cases, no other complaint is made ; but 
Q a certain number complications are present. There 
B often intolerance of light, an additional cause for 
ihe half-closed lids and frowning expression so often 
iu)ticed. Aching of the eyes is a very common and 
^nblesome symptom and is especially frequent if 
tihe M. be increasing ; it is often brought on, and 
iilways made worse, by over use of the eyes, but 
sometimes it is very troublesome when quite at rest, 
and even in bed at night. One or both internal 
Pecti often act defectively, so that convergence of 
Uie optic axes for near vision becomes difficult, 
painful, or impossible, and various degrees of diver- 
gent strabismus result ; this occurs oftenest, but by 
>H) means only, in the higher degrees of M. where r is 
H> near that binocular vision involves a strong effort 
rf convergence. When this " muscular asthenopia," 
)r "insufficiency of the internal recti," is slight oi 
intermittent it causes indistinctness, or " dancing of 
^ print," and sometimes actual diplopia, besides 
^ other discomforts above mentioned ; but diplopia 
18 seldom present when a constant divergent squint 
las been established. The lower degrees of M. are 
■ometimes accompanied bj involuntary coii\)X9iA*CvyDL 
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of the ciliaiT muacle ("spasm of accommodatioD ") 
b; whicli M. is temporarily iaCTeased ; and the 
babitual approximation of objects which thiii be- 
comes necessarr, ia one cause of still fuitlier 
elongation of tne eye and increaae of the atmo 
tural M. Floating specks (musae volUanie», p. 
227) are especially common and troublesome in 
myopia. 

Objective signg and comipUcationt. — In high d^jfreM 
of M. the sclerotic is enlarged in all directions (Fig. 
100) ; the eye being too large often looks too 
prominent and its move- 
ments are somewhat im- 
peded. But apparent pro- 
minence of the eje may 
depend on many other 
causes (p. 23, 6). 

The existence of M. is 
made certain by the oph- 
thalmoscope in four dif- ^ _ _ 
ferent ways. - (1) By pia. I00.-Sertiot.of .hi?Wr 
direct examination, the mjopic eyeball. ThentiM 
image of the fundus baa been TemoTed. 
formed in the air (Fig. 

99) is clearly Tisible to the obserrer, if he I» 
not nearer to it than his own near point. ^ 
image is inverted and magnified, the enlargamod 
being greater the further it is formed from tlu 
patient's eye, i. e. the lower the M.(p. 9, § 17). ?« 
Tcry low degrees this test is not easy to nn 
because of the great distance (3' or 4' e.g.) tb>l 
must intervene between observer and patient; W 
it is easily applied if the image be not more titu 
2' in front of the patient (p. 51, 2). 

(2.) By indirect examination the disc in M. tf" 
pears smaller than usual. If now, the object lo' 
be gradually withdrawn from the patient's eye tb< 
disc will seem to grow larger. This appeuiiM^ 
which d^>endB on & T«a^ 'va.r:,x«w« ^n-Uba sLm id tb> 
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ial image, is less evideat the lower the M. (Fig. 
i. biM, C). 

(3.) By direct eiamination no clear view of the 
idas is obtained if the distance between patient 
d observer be less than that between patient and 
rerted aerial imago (Figa. 30 and 99 ■') ; and as 

is in ftront of Uie myopic eye, the image will 
rays be inTiaible if the obseirer go close to the 
tiwt. Hence, if on going close to the patient the 
verrer cannot, either by relaxing or using his ac- 
mmodation {lee p. 51), see any details of the 
ndns clearly, the patient is myopic (opacities of 
e media being, of course, eicluded). This test is 
iplicable to aJl degrees of M., accommodation being 
mpletely relaxed. 

1. By retmoieopy (p. 55), the shadow obtained on 
tetisg the mirror moves in the direction of rota- 
RL The tests (1), (2), and (4) are, on the whole, 
oat generally useful for beginners. 
In a large proportion of cases, the elongation of 
e eye causes atrophy of the choroid on the side of 
e optic disc next to the y. s. (the apparent inner 
le in indirect examination), 
lis atrophy gives rise to a 
escentic patch (Fig. 102) of 
llowish-white or greyish co- 
ar, whose concavityis formed 
' the border of the disc, whilst 
I convex side curves towards 
ey,B.;itiBkDOwnaBa"myo- 
Q crescent," also as a " pos- 
rior staphyloma" (p. 176), 
cause it indicates a localised ^„j„ .^.u -„t^, 
dgrng of the sclerotic (Fig. rtapbTloma. (Wmjkar 
O). It varies in size from oad Jiteger.) 
6 narrowest rim to an area 

treral times that of the disc, and may form a 
ne entirely surrounding the disc (Fig. 103), instead 

a crescent; there may also be BQ^enX %yi\& ciL 




D^rrtption of Fig. IDS, tit, wblch ihom tba effect on t1ie size 
ol tiK inverted iniHge {SOMhI bj witbdrawiog the objective lens 
hnn tba eja, ia the indinct opbthklmoacopio eiamiaatioa. 

Fie. i sbows that in emmatropiiL the image remaini of tbe 
■imB siie on withdrawBl of the lena. Oi it the retina Ijiog at 
tin principal focns of tlie dioptrie madia or the eje, reprweuC«d 
i>j t; I and t ahow the o^ective leoi at different diitaacu 
fMMD tbe eye ; Ita and I»' the opbthalmoMopic im&gea formed 
'^'^Bh rBBe. — Rhjs from any point oa Ob emerge from L 
U, And are uuited hj I at tbe point /■■ (the principal focnt 
br tbe tbj» indicated) on tbe ucondarj aiit 1 which forma 
VWe piincipal axil tbe angle a. ir i be ramored to l' it 
nm intercept eome of the aame bundle of parallel rayi, and 
K will be united in iia', at the aame diabance a« before, on 
mdarj axis 2 \(hioh forma with tbe principal aiia the 
. _ — the angle n. Tbe relative aiiei of /m and Im' depend 
h their reapcctive diitancea 4 and d' from tbe lena, and (S) 
■a^ia of the anglea a and b. A* in the preaent case d = d 
• b, Im mast ^ /■•'. 

. B ahowa tbe diminntion of the image in hjper- 
Tbe letmriag ia aa before, bat > ia tbe principal 
L, and r.r. tbe virtnal focas of tbe retina Ob. Tbe 
letter* d and df arc otnitted, bnt can eaail; be anpplied. Tba 
ingle b is now Biiialler than a becanie tbe raya emerge from L 
difergent (aa If from T.v.), and hence (d and d" being nearly 
(fual) Im' must be eiuiller than 7m. 

Fes. c ghowB the increaae of the image in myopia ; the retina, 
Ob iitlDW bejondFi c.r. is'the " far point" of tlie eye, coitjagate 
b) Ob, Tbe angle b ia now larger than a becauae the raya 
Stpge from t converfent (towarda o.i.), and hence (d aad <f 
JK being nearly equal) Im muat be larger than In. 
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atrophy, or diffused thinning of the choroid, beyond 
the bounds of the crescent, eepeciallj in a horizontal 
direction towards 
the J. 8. Aa amie, 
the higher the M. 
the more extensive 
are these choroidal 
changes, but the 
relation is by no 
means constant, 
and Qccasionsll; 
even in high de- 
grees we find no 
crescent. HnoKn- 
rhages may ooenr 
from the choroid 
inthesameregiM. 
and leave some 
residual pigment 
(pp. 169 and 173). 
Owing to the steepneaa of the bulging, the disc ii 
often tilted, and appears oval, because seen at " thiH 
quarter face " instead of " full face " (Fig. 103). ft 
is sometimes very pale on the side next the f. *■ 
when the staphyloma is large. 

There is in M. a great liability to liquefaction d, 
and the formation of opacities in the ritreoas, aiA 
still worse, to detachment of the retina. A luijp 
proportion of all the retinal detachments occnr n 
myopic eyes. A blow on the eye sometimes appear* to 
have cauaed the detachment, though often not until 
after a considerable interval. In high degrees <^ 
M. the lens frequently becomes cataractous, tk 
cataract generally being cortical and comphcatn 
with disease of the vitreous (pp. 152, 188, &o.). 

Thus we arrive at a sum toti^ of serious difScnltie) 
and risks to which myopic persons are subject, espe- 
cially when the miopia is of high degree. It is mj 
when the degree la Yo'n t^^'D.ot W&^,and the cw- 
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1 stationary, that the popular idea of '^ short 
" heing "strong sight" is at all borne out, 
bat the later onset of Presbyopia (p. 303) 
ter-balances the disadvantages of bad distant 
n. 

mtes.-^'NL, is sometimes present at birth, but 
ti more commonly the eye begins to elongate 
ig childhood. Though M. is strongly hereditary, 
ly also begin independently, especially from the 
>nged use of the eyes for near work. The strain 
ike internal recti, counterbalanced, it may be, by 
rresponding tension on the external recti, is 
Ted to act by compressing the eyeball, and thus 
ing the unprotected posterior pole of the sclerotic 
ulge. The concomitant tension of the ciliary 
de probably aids by bringing on congestion of 
iTOflJ tract (as it certainly appears to do of the 
«, and thus predisposes to softening and yielding 
le tunics; to this congestion the habit of stooping 
the boot or work contributes by retarding the 
m of blood. It is evident that if such causes 
ble to start the disease they must constantly tend 
crease it. M. seldom increases after the age of 
ty-five, unless under special circumstances ; but 
ral enfeeblement of health, as after severe ill- 
or prolonged suckling, seriously increases the 
3f its progress, even after middle life. Any con- 
n in which during childhood better vision is 
jd by holding objects very close is likely to bring 
[. ; and so we find it disproportionately common 
igst those who from childhood have suffered 
corneal nebulae, partial (especially lamellar) 
•act, severe choroiditis, or a high degree of 
matism. A bad supply, or bad arrangement, of 
, bad print, and seats or desks so proportioned 
encourage children to stoop over their lessons, 
low generally believed to be answerable for much 
e acquired myopia met with. It is however to 
>ted that some of the very worst ea&ft^ o^cvrt \xi 
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persona who lia.Te neTer used their ejes for close 
obeervatioa of anj kind. 

The treatment is divisible into (1) prophylactic 
and (2) remodia.1 — 1, Much maj be done to prevent 
M., OF to check its increase when it has be^on, bj 
regulating the light, books and desks, used by chil- 
dren, so as to remove the temptations to stooping. 
Children should not be allowed to read or work by 
flickering or dull light ; and as we write and read 
from L. to R., it ia best, whenever poaaible, to admit 
the light from, the left, ao that the shadow of the 
pen ia thrown towarda the right, away from the 
object looked at. A myopic child should not be 
allowed to fully indulge hia bent, which ia gei 
strong, for eiceasive reading. — 2. By mea 
able glosses (a) distant objects may bo st 
i.e. the eye be rendered emmetropic, (fi) reading 
working become possible at a greater distance. 
strain on the internal recti uaually ceases when 
gaze is directed into the distance, whether visioa 
distinct or not; glasses for distaot visioD haV^' 
therefore no effect on the progress of the myopia, 
and are of value only for educational purpoaes, thst 
the patient may see what is about him as clearly 
as other people ; their uae ia therefore to a great 
extent optional. But if we can increase the distance 
of the natural far point (r) from the eyes, m 
lessen the tension on the internal recti m nesr 
vision, diminish the temptations to stooping snd 
to reading by bad light, and so help to check 
the pn^reaa of the disease ; hence glasses to 
near work are very important in the higbv 
degrees of M. (3 D. and more) in early life. Wia 
M. has been stationary for years, however, tbt 
decision even on this point may be left to tlie 
patient. 

Before ordering glasses for either purpose ^ 
must measure accurately the degree of M. Bi I^ 
104 let r be the lax ^ovD.t,e.ii^\&\.\t be 25 cm. n 



: of the patient's eje, bo that be can see nothing 
ij at a greater distance than 25 cm. (a) He i§ 
iied to see distant objecta (objects seen under 
Qel rays) clearly. A concaTe lens is interposed 
rength sufficient to give to parallel rajs a. de- 

of diYergence, as if they came from r (Pig. 

The focal length of this lens will be the 

I as its distance from r; and, as it is placed 

to the eye, its focal length will be rery nearly 
lame as (a little shorter than) the patient's far 
i. Therefore, if we measure the distance of r 

the patient's eye, a lens of nearly the same 

length will neutralise bis ii. He will choose a 




rather higher than this test would lead us to 
st, if the M. be uncomplicated ; * whilst if, 
g to complications, there be considerable defect 
isioD, he will often choose a somewhat lower 
I. Hence it is a good rule to begin the trial 
a lens weaker than the one which, judging by 
ibore test, we expect the patient to choose, and 
y successivelj stronger ones till the best result 
whed. The weakest concave glass which ^Tes 

t II lometimeB itated tbat the glaai choien for diatance it 
r KtaktT tliBD a indicated bf the dUtance of r from tiie 
Jline leni, the accommodation caniiug Rn appareot increa«a 
Thu is tme only \a law degree* of H., und not alwaja 
m ; moat patienti choose a rather ttronger leni (ban is 
ited by r, i, «> a leoi wbole focni ii ihorter bj the dii- 
between ita own central point and the covaea. 
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the best attainable sight for the distant test types 
(p. 32) is the measure of the M., and this glass, M 
not a stronger one, maj be safely worn for distant 
vision. Beginners often test M. patients with oon- 
care glasses for near types ; neither 4- nor — glasses 
give any information about the refraction when used 
for near objects, since they merely either substitate, 
or call into use, the accommodation, 

{h) A glass is needed with which the patient will 
be able to read or sew at a distance greater than his 
natural far point. Theoretically the fully correcting 
glass (a) would suit, since it gives to all rays a 
course which, in relation to the myopic eye, is the 
same as that of the rays entering a normal eye. Bat 
this glass can seldom safely be allowed in the higher 
degrees of M. The lens which fully corrects tha 
myopia diminishes the size of the retinal images so 
much (p. 13^ that the patient is tempted to enlam 
them again by bringing the object nearer; again, ue 
accommodation is often defective in the higher de- 
grees of M., and, as the fully correcting lens requizes 
full accommodation, it will lead to over- straining if 
this function be weakened, and so cause discomfort, 
if nothing worse. For these two reasons, the rnle is 
to give, for near work, a glass which will diminish 
the myopia, but not fully correct it. 

LetM. be7D.thenrwill beat 14cm. (p. 16) from 
the eye. If a glass be required with which the 
patient shall be able to read at 30 cm., or whid 
shall remove r from 14 cm. to 30 cm., i. e. shall 
leave the patient with M. 3D., we must correct the 
diflPerence between 7 D. and 3 D. (7 D. — 3 B. = 4 D.)j 
a concave lens of 4 D. will make rays from 30 cin. 
diverge as if they came from 14 cm. But even this 
partial correction may diminish the images so moch 
that, if vision be imperfect, from extensive choroidal 
changes, reading at the increased distance will^ he 
difficult, and the patient will prefer to bring the object 
nearer again at tiie exi^en.^^ oi \a& ^fiiconmiodatioo^ 
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id will thus be inconvenienced instead of bettered ; 

is, therefore, often advisable, even for partial 
nrrection, to order a weaker lens than is optically 
)nect. 

Aching from preponderance of the external over 
lie internal recti (insufficiency of the internal recti, 
. 275), if not cured by partially correcting glasses, 
) often best treated by division of the external rectus 
f one or both eyes. This operation may always be 
.one when there is a marked divergent squint, even 
I the squint be variable.-r-Prismatic spectacles 
p. 9), the bases of the prisms being towards the 
lose, are very serviceable for reading, in cases of 
l^ht muscular insufficiency. By deflecting the 
Dtering light towards their bases (Fig, 16) the 
risms give to rays from a certain near point a direc- 
ton as if they came from a greater distance, and 
bos lessen the need for convergence of the optic 
les. The prisms may be combined with concave 
Ases. 

M. may also be caused by an increase of the curva- 
ire, or of the refractive power, of the media (myopia 
f cfwrvatwre). Thus, in conical cornea (p. 104) the 
orvature of the central part of the cornea is increased 
(.6. its focal length shortened), and the principal 
xms of the lens-system lies in front of the retina, 
ften very far in front, without any change of place 
I the parts at the back of the eye. M. usually of 
m degree often comes on in commencing senile 
itaract (p. 153) from a shortening of the focal 
Dgih of the crystalline lens, but whether this is due 
\ increase of convexity, or of refractive index (p. 1) 

uncertain. M. is sometimes simulated in H., and 
tod M. increased, by needless and uncontrollable 
Hxm of the ciliary muscle. 

HYPBBMBTBOPIA. (H.) 

H. is optically the reverse of M. It is one of the 
immonest conditions we have to treat, TVl^ ^-^^ca^ 
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ia too short {axial hypermetrtyiia), bo that when tlie 
accommodation is relaxed the retina lies within the 
fjrincipaJ focus of the eye. As raya from an ol)jei:l 
within the principal focus o£ a convex lens emerge 
from the lens diverj^nt (Figs. 10 and 13), ao pencSs 
of rays leaving a hypermetropic eye are divergent 
(Fig. 108) ; and, conversely, only rays already con- 
vergent can be focusaed on the retina. H. always 
dates from birth and does not afterwards increase, 
except slightly in old age. But it may diminiflh and 
even give place to M. by elongation of the eye. 
In fig. 105 the curved line representing the retina is 
in front of f (compare Fig. 96). Parallel rays 



Pio. 105.— Hvpennetropia. Pnrallel 
tixxa. Rajs already convergent 

after passing through the lena, meet the retina before ; 
focussing and form a blurred image, whilst divergent ' 
rays, meeting the retina still further from their focna, 
will form an even worse image (compare Fig, 97); 
hence neither distant nor near objects will be seen 
clearly. But by using accommodation the focal length 
1 be shortened until the focus falls u^n the retnst 




Fi8. 106. — Hypermetropia corrected tj accommodation. Fihi- 

lei ray» focDBsed on retina. 

(Fig. 106), and 6iBtaia\, o\>j%c^ «x« then seen clearly ; 
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ind additional accommodation, nill gvre also distinct 
won of near objects (eompa/re Fig. 98). A little 
wuideiation will show that tbe competence of the 
siliuj muBcle to giretheae results will depend in taij 
jjren case : (1) on the degree of advancement of the 
istiiu in front of t, i. e. on the degree of shortening 
if the eye ; and (2) on the strength of A., i. e. on the 
xtent to which the focal length of the lens can be 
Jtorad. 
Tbe same reealt maj be gained by placing a 
mrec lens in front of the eje, instead of using the 
axunmodation. In a given case, A. being re- 
ued,let tbe ray (a. Fig. 10?) on leaving the eye 
lirerge from tbe axis, as if it proceeded from i 



mnt Y. F. {eon^are Fig. 13) 25 cm. behind the 
lomea. If tbe ray a', parallel with tbe axis, pass 
Immgh a convex lens, I, of 25 cm. focal length 
idd close to the eye, it will be made to converge 
awkrdfl Ais same point, and therefore in accord- 
■MivSlt $ 12 (p. fi) will be focuHsed on the retina 

^mL 108 may be taken for a section of a very highly 
^^naatioiaa eye, the rays emei^ng from which are 
IPJ^nt. The image formed on the retina of a 
mametrtwio eye is smaller than that of the same 
itnect placed at tbe same distance from a normal eye 
P-18). 

In old age tbe refractive power of the crystalline 
ata normally diminisbes, and, theiciote, ml «'^« 
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originally emmetropic is now unable to fociu 
parallel rays oa the retina ; tMa condition ouuei 



Fig. lOS.^Conne of the nys emerging from a, hjpemelnpe 

eyn. 
slight acquired A^jiCTwdro^ita, and begins at the ip 
of 65. 

Byntpioma and reeulU of H. — The direct sympiom 
are due to insufficiencj of the accommodation; tat 
distinct vision of any object, whether near or dirtu^ 
requires A. proportionate to the degree of shorteniog 
of the eje,and the absolute power (amplitude) of A' 
is not increased in H., at any rate not eaongh to mert > 
the demand. ; 

If H. is alight or moderate and A vigoTOiiB, ml 
incoDTenience is felt either for near or diatut ^ 
Tision. But if A. hare been weakened by diseaieot 
ill health, or have failed with age, the patient «iD 
complain that he can no longer see near object! 
clearly for long together ; that the eyes achs « 
water, or that everything " swims " or becmM 
"dim," after reading or sowing for a short tiix 
(accommodative a*lhenopia). There is not nroiUr 
much complaint of defect for distant objects. Uanf 
slight or moderately H. patients find no incon- 
venience till 26 or 30 years of age, when A. hu 
naturally declined by nearly one half, Wodmi 
are often first troubled after a long Isotatun, 
and other persona after prolonged study or dsik- 
work, or wben BuS^rin^ from chronic eihausting 
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ctiBeases. CliilJrea often complain of watering, 
bliukiug, ami headanbo, rotfaer tl^n of dimness. 

In Tery bigh degrees of H., as a largo port of 
iJie A. is alwa;a needed from childhood up- 
wda for distant aight, even the strongeet effort 
does sot biiifice to giro clear images of near 
objects, which conaoquBntly auch a person never 
sees well- Sucb patients often partly compen* 
wbg foe the diinDesa of near objeciiB by bringing 
them, .still nearer, thus enlarging the risuol angle 
wi increaBiug tha size of the retinal images (p. 13). 
This symptom laay be mistaken for a,, but can 
be distinguished by the want of uniformity In the 
distance at wliieli the patient places his book, and 
l>; his being often unable, at any distance whatever, 
tf lee the print easily or to read fluently. In the 
Ingheat degrees even distinct distant vision is not 
CDutantly maintained, the patient often being con- 
test to let his accommodation rest, except when his 
itteaUon is roused. 

As ftge advances, a point is reached, even in 
Mfderatf degrees of H., at which A. no longer 
nffices even for distant, and much less for near, 
tiaon. Such persons tell us that they early took to 

ties for ne^ work, but add that lately the glasses 
not suited, and that they are now unable to eeo 
deariy either at long or short distances. Opbtbal- 
Boscppic examination shows no change except H., 
U^ onitable convex glosses at once raise distant 
ji«ion to th^ normal. — Occasionally photophobia, con- 

eictival .irritation, and redness are present in H., 
t the first-named symptom ia less common thou iu 
K (&ep.224.) 

The most important indirect retitll of H, is eotmer- 
(Hlf $traJntmiu. To understand this we must rc- 
Oember that there is a certain constant relation 
between the action of the ciliary muscles and of the 
iqional recti, — that A. can be exerted only to a very 
limit^.d^ree without convei^euco of ^« o'^^Ati vu», 
\9 
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and that for eyery degree of A. tliere is, in the 
normal state, a constant amount of convergence 
(compare p. 34). In H. accurate near sight needs, as 
we have seen, an excess of A., thus, e. g, with H. of 
2 D., clear vision of an object at 50 cm. will require 
as much A. as vision at 25 cm. by a normal eye, and 
this A. cannot be exerted without converging for 
25 cm. (or nearly so). Such a person, therefore, has 
to do two things at once — ^to look at an object dis- 
tant 50 cm., and to make his optic axes meet at 
25 cm. The former he does by directing one eye 
(e. g. the E.) to the object 50 cm. off ; the latter 
by converging the visual axes so that the L. meets 
the B. at 25 cm., instead of 50 cm. In this case 
the L. eye will squint inwards, but both intenul 
recti will act equally in bringing about the convar- 
gence, and both eyes will use as much A. as a pair 
of normal eyes would do at 25 cm. 

This *^ concomitant" convergent strabismus (p. 22, 
§ 4) generally comes on early in childhood, as 800& 
as the child begins to look attentively and use 
A. vigorously in regarding near objects. In exam- 
ining cases we shall be struck by finding that : (1) 
in some the squint is noticed only when A. is in fnU 
use, that it appears and disappears under obserra^ 
tion, according as the child fixes its gaze on a near 
object or looks into space (periodic squini) ; (2) iB 
others the squint is constant, but is more marked 
during strong A. ; (3) it is constant, invariable, and 
of high degree ; (4) in most cases the squint sbfVp 
affects the same eye, and this is generally accoonted 
for by some original defect of the eye itself (soA 
as a higher degree of H., or As., or a ooneal 
opacity), which leads to its fellow being chosen 
for distinct sight ; but patients who see equally wdl 
with each eye often squint with either indiffereot^ 
(aUemating squint). The squint causes diplopia 
(homonymous, p. 308), and to avoid this incante- 
niencOy patienta tot t\i^ xclq^^ \!^t\> «Aon learn to 
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lore (or ''suppress*') the image formed in the 
ointing eye, the result usually being that this eye 
oomes very defectiye (p. 217). This power of sup- 
essing the false image is learnt most easily in yery 
rly life. In altemaung squimt no permanent sup- 
^sion occurs, and consequently both eyes remain 
)od. 

It will soon be noticed that squint is not present 
1 eyery case of H. In very low degrees the neces- 
xj extra A. can be used without any extra conver- 
snoe (relative accommodation p. 34). In very high 
agrees, on the other hand, the effort needed for 
tstinct vision, even of distant, and a fortiori of near, 
)ject8, is so great that the child often sacrifices 
istinctness to comfort and binocular vision, using 
ily so much A. as can be employed without over- 
tmrergence. The squint sometimes disappears 
K)ntaneously as the child grows up ; this might be 
^plained by an increased power of dissociating A. 
om convergence, or by a diminution of H. from 
ongation of the eye, or by a general tendency 
all persons, and of this there is other evi- 
mce, to weakening of the internal recti with 
lyancing age. 

The ireatmetU of H. consists in removing the neces- 
ty for overuse of A. by prescribing convex spec- 
cles which, in proportion to their strength, supply 
e place of the increased convexity of the crys- 
Uiae lens induced by A. In theory, the whole H. 
ight to be corrected by glasses in every case, and 
6 eye be rendered emmetropic. But in practice 
) uid it often better to give a weaker glass, at 
kst for a time. 

If A. in a H. eye be in abeyance (paralysed by 
ropia) vision for distant objects will be distinct 
ly if the rays pass through a convex lens, held in 
>nt of the eye, whose focus coincides with the vir 
il focus of the retina (p. 287). The strength of 
18 lens is the measure of the H. \ i\xw^ t\i<^ ^^\Iv^w\ 
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has H. 2 D. if a convex lens of 50 em. focal lengtb 
is necessary for tliis purpose. 

But if A. be intact, then, as it lias constantljto to 
used for distant sight, the patient is often unaUe ta 
relax it fully, when a corresponding convex lens is 
placed in the front of the eye ; he will relax only & 
part, and this part will be measured by the strong 
convex lens with which he can see the distant types 
clearly. That part of the H. which can be deteciecl 
by this test is called " manifest," (m. H). The part 
remaining undetected, because corrected by the in- 
voluntary use of A., is latent (1. H.). The sum of 
the m. H. and 1. H. is the total (H.). 

Now, most H. people can habitually use some A. 
for distance (and a corresponding excess for.jiiBar 
vision) without inconvenience, and hence the lull 
correction of H. is by no means always needfol, 
or even agreeable to the patient. In many cases 
the correction of the m. H. is enough to reliefB 
the asthenopic symptoms, at any rate for a oonsidfir- 
able time ; but we often find that after wearing theiO 
glasses for some weeks or months the symptoma 
return, and a fresh trial will then show a \8Sffl 
amount of m. H., which must then again be correcfced 
by a corresponding increase in the strength of Ae 
glasses. This process may have to be repeated several 
times until after a few months the total H. becomea 
manifest, and may be corrected. This method if 
most suitable for adults in whom the use of 1^ 
pine to paralyse A., and allow, the inmiediate eas' 
mation of the total H., is inconvenient or impos* 
sible ; or for whom the glasses which correct tba 
total H., as estimated by the ophthalmoscope, wttli' 
not atropinisation, are found, if ordered at onoe, ^ 
be inconveniently strong. But for children there * 
seldom any gain, and often no little inconvenient 
from following this gradual plan; with them.tk^ 
better way is to estimate the total H., andtooid^r 
glasses slightly (1 D.") ^e^es M^oasoL^lb&t amount* 
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To examine for H, — (1.) For m. H. Note the 
itaent's tMoii for distant types at 6 m., then hold 
iftont of his Qjei a very weaJc convex lens ( + *5 D.), 
[id if he' sees as well, or better, with it, go to the 
axt stronger lens, and so on until the strongest has 
een found which allows the best attainable distant 
ision ; this lens is the measure of the m. H. 

(2.) For H. (total). — ^The easiest and most certain 
laa is to direct tl^Q patient to iise strong atropine 
lops (F. 26) three times a day for at least two days, 
nd then to test his distant vision with convex glasses. 
\a in (1), the strongest lens which givea the best 
attainable sight is the measure of the H. 

OpWwJLmoBtopie teste. — (3) The image of the 
Use 'se^ by the indirect method becomes smaller 
vlieh ther' lentf is withdrawn from the eye (Fig. 
l02,Wr,B.). 

(4) The retinoscopic test is described at p. 55* 

(5.) By direct examination an erect imalge is seen 
it whiitever distance the observer be from the patient 
[{^.51). The observer may learn, as stated at p. 51, 
to estimate H. with almost as great accuracy with 
i refraction ophthalmoscope as by trial lenses, and 
Kb plan, like retinoscopy, is extremely valuable 
rith children who are too young or too backward 
^'give good answers. The total, or nearly the total, 
K may be found in this way without atropine if the 
ilaniination be made in a diEirk room, for then A. is 
jNerally quite relaxed, however persistently it may 
QtviB acted when the patient was able to l6ok atteu'- 
fivdy at ol)jects in the light. The objective esti- 
■l^flites (4 atid 5), however, are more easily made after 
9ie use of atropine. 

'The nelt lc[uestion is, whether the glasses are to be 
■vorn always, or only when A. is specially strained, 
t'a, in near work. They are to be worn constantly 
Cl) whenever we are attempting to cure a liquiht by 
flteir means ; (2) in all cases of high H. in children, 
^ketiher with or without strabisuiUB. %^\» ^^\«q^x^ 
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who come under care for the first time as joong 
adults, in whom the H. is, as a rule, of moderate or 
low degree, may generally be allowed to wear them 
only for near work. Elderly persons require twa 
pairs — one for distance, neutralising the m. H., the 
other stronger, neutralising the presbyopia also, for 
near work (p. 303) ; the use of the former vaa,j, 
however, be left to the patient's choice. 

Treatment of convergent hypemieiropic squint, 

(1.) If the squint be periodic (p. 290), it can be 
cured by the constant use of the spectacles which 
correct the total H. 

(2.) The same is true in some cases where the 
squint, though constant, varies in' degree, being 
greater during A. for near, than for distant, objects* 
It is best to use atropine in all such cases, and if 
under its use the squint disappear, or be much 
lessened, glasses will cure it. We shall, howerer, 
often be disappointed to find the squint as marked 
as ever, even with complete paralysis of A., andtheSr 
as a rule, it is not curable by glasses. 

(3.) If the squint be consent in amount and ox 
some years' standing, operation is usually necessaij* 
As the squinting eye is then usually very defectitfr 
(p. 217), the removal of the deformity is the chirf 
object of the operation, binocular vision being 000* 
paratively seldom restored. Hence, in view of tb^ 
tendency to spontaneous cure already mentioned) ^ 
is better not to operate on very young children, eepe* 
pecially as in them we cannot easily te]l whether or 
not the sqmint is still periodic. The most rationv 
treatment for children under 4 (when glasses mar 
often be begun) is to cover the eyes alternately wit» 
a blind for some hours daily, to ensure each ejo 
being altemataly used (p. 218) ; but this plan can 
seldom be carried o«t. When operation is decided 
upon it is a safe rule to divide only one internal 
rectus at a sitting. M \];i& ^liii oi a few weeksi if 
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, squint still be considerable, the operation is 
omed on tbe otber eye. Muscular asthenopia 
sry likelj to come on some years later if both 
Ions are needlessly divided. It is safer to leave 
bt convergence than to run this risk. {See aho 
argent strabismus.) 

ASTIGMATISM (As.). 

I the preceding cases (M. and H.)} the refracting 
aces of the eye (the front of the cornea and the 

surfaces of the lens) have been regarded as 
nents of spheres. 

II the rays of a cone of light which issue from 
•und spot and pass through such a system are 
fleeting '' spherical aberration " (Fig. 9) ) equally 
acted, and meet one another at a single point— 
focus of the system. For if such a cone of ind- 
t light be looked upon as composed of a number 
liferent planes of rays, situated radially around 
axis of the cone, the rays situated in any plane 
T the vertical) will, after passing through the 
(-system, meet behind it at its focus, whilst those 
oing any other plane (as the horizontal) will 
it at the same point ; and the same will be true 
11 the intermediate planes. 

tut let the curvature, and, therefore, the refractive 
'er, of one of the media (for instance, the cornea) 
preater in one meridian, say the vertical, than in 
horizontal, then the vertical- plane rays will meet 
heir focus, whilst the horizontal-plane rays at the 
le distance will not yet have met, and if received 
i screen will form a horizontal line of light. If 
intermediate meridians had regularly interme- 
be focal len^hs, they would form, at the same 
^Cy lines of mtermediate lengths, and the image 
he round spot of light, if caught on a screen at 
\ distance, would form a horizontal oval. To a 
na receiving such an image, the round point of 
it would appear drawn out liomoii\j8iX^« ^^^ 
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an eye is called astigmatic, because unable to see a 
point as such, all round points appearing dniWiiont 
more or less into lines. 

A little reflection will sbbw that in tbe same isse, 
at tbe focal point of tbe horizontal-plane tajSjiilie 
rays of the vertical plane will already havb tiiertiuMi 
crossed, and that the image at this point will form 
a vertical oval. 

If the screen be placed midway between these two 
extreme points, the image will be circular, but 
blurred, because the vertical-plane rays will hm 
crossed, and begun to separate, while the hori»nital 
ones will not yet have met, and each set wiH-be 
equally distant from its focus. The meridians ofihe 
astigmatic medium which refract most (shortest 
focus) and least (longest focus) are the **pme^ 
meridians,** The distance between their foci u ihe 
^^ focal interval** and represents the degree of astig- 
matism. 

The astigmatism of the eye may be regvhr or 
irregtdar. In regular oMigmaHsm, the meridiaoB of 
greatest and least refractive power, " principal ifltti- 
dians," are always at right angles to each otiier; 
and every meridian is nearly a segnietit of a dids* 
Of the principal meridians, the most refractive (the 
one with shortest focal length) is, as a rule, vertical} 
or nearly so, and the least refractive, theref6ire, h)rik 
zontal, or nearly so. The cornea is iJie printnpal aeat 
of this asymmetry. The crystalline lens, howeTar,iB 
also astigmatic, to a less degree, and its meridiam 
of greatest and least curvature are usualfy sO *^ 
ranged as in some degree to neutralise those of' the 
cornea ; it thus partially corrects the cotneal erroir. 

Besular astigmatism is corrected b|y a lens wUdt 
equalises the refraction in the two princijMd meri" 
dians. Such a lens must be a segpnent of- a eylindfiTi 
instead of, like an ordinary len£r, a segment of * 
sphere. Bays traversing A cylindrical lens in the 
plane of the axia oi ^<^ c;jVL^^<Q!t ^st^iiAtTeEncIsi 



6 Snrfacea of the lena in tliis direction are 
; but TtifS tmTerdng it in all otker planea 
Mited, more or less, and most in the plane or 
n at-^a right angle mth the axia. 
dar'ddi^mdiiM maj be caused either b; ir- 
tiea of the cornea^ arising from ulceration or 
comek* (p. 104) ; or by varioua conditions 
lyatalline raia, such as differences of refrac- 
itb TariouB aectors, tilting or lateral disloca- 
he lens, so that its axis no longer corresponds, 
>ald nearly do, with the centre of the cornea, 
^^astigmatism causes much distortion of the 
noBcopic image, especially when the lena is 
Tom side to side. It is seldom much bene- 
glasses. 

ning to Segvlar AttigmaMtm, it will be seen 
) optical condition of the eye depends upon 
ition' of the retina in respect to the ftfcal 
. In the following diagram (Fig. 109) let the 
refract- 
idianbe 
, and its 
B called 




iA as caused by altered votUioa of ihi reHtta 
rent' planes, instead of by altered mtrwUure 
tmea in different planes, the diagram being, 
sti, only intended to aid the comprehension 

vcsnbe tittle donbt from cHnical'obMFvation with a 
toj^thalmoiaope, ,th»l cornesl Ab., u otUa .still more 
ad' owing to the CDrvaturs of each meridian being 
itlf and natnrall; more or leas elliptical ioitead of cir- 
1 thii wilhont any t«adencj toiVBi^("aonicalcorn«a, 
Half niidentoed. 
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of the principle.) (1) Let a fall on the retina (1, 
Fig. 109), and 6, therefore, behind it. There is E. 
in the vertical meridian, and therefore H. in the 
horizontal meridian ; this is simple H. As. (2) Lei 
h fall on the retina (2, Fig. 109), and a in front of it. 
The horizontal meridian is, therefore, E., and the 
vertical meridian M. ; simple M. As. (3) Let a and 
h both lie behind the retina (3, Fig. 109). There » 
H. in both meridians, but more in the horizontal 
than the vertical meridian ; compoimd H. As. (4) 
a and b are both in front of the retina (4, Fig. 109). 
There is M. in both meridians, but more in the 
vertical than the horizontal ; compound M. As. (5) 
a is in front of the retina, and b behind it (5, Fig. 109). 
There is M. in the vertical and H. in the horizontal 
meridian ; mixed As. 

The general symptoms of As. are of the same order 
as those caused by the simpler defects of refraction ; 
but attention to the patient's complaints, and to the 
manner in which he uses his eyes, will, in the higher 
degrees, often give the clue to its presence. Low 
degrees, especially of simple H. As., often give rise 
to no inconvenience till rather late in life. Ab. i* 
most commonly met with in connection with E» 
because H. is so much commoner than M. Bat it 
is said to occur with greater relative frequency ii^ 
M , when, if complications be present, it may, if no* 
of high degree, be readily overlooked unless spedaDy 
sought for. The higher grades of As. cause mnti 
inconvenience, no objects being seen clearly; and 
spherical glasses, though of use if the As. be com- 
pound, are nearly useless if it be simple. As. i> 
always to be suspected if, with the best attainahk 
spherical glasses, distant vision is less improToi 
than it ought to be (supposing, of course, that vo 
other changes are present to account for the defect). 
No definite rule can be laid down as to the degree 
of defect which should raise the suspicion of As.; 
indeed, in tlie liigkex ^e^t^^^ ^1 ^^^u aimple U. and 



: of Tinon u often below normal 
118 and 280). 

maj be nessored either by trial with glasseB, 
stiDOBOopy (p. 55), or by ophthalmoscopic 
iiiou (p. 53) of the refraction of the retinal 
s Id the two chief meridians. A comparatively 
[oalitative test is foond in the apparent shape 
I disc, which instead of being ronnd, is more or 
TaL In the erect im^e the long axis of the 
nrrespoDds to the meridian of greatest refrac- 

and is - therefore as a mle nearly vertical 

110). 

the inverted image (Fig. Ill) the direction of 
ral is at right angles to the above, provided 
the object lens be nearer than its own focal 




Fie. 111.— Tbe asme di>c 
■een bj the indirect 

_ method (Wecker and 

tMt refraction Deu-U ver- JBeger). 

(Wecker uid JaegerJ. 

h to the eye. As. is suspected when in the erect 
!, an undulating retinal vessel appears clear in 
parts, and indistinct in others, an appearance 
I may be taken for retinitis if the examination 
nfined to the erect image. It may be imi- 
by looking at a wavy line through a cylindrical 
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In the indirect examination the shape of thjO disc 
changes on withdrawing the lens from the jpatieftt's 
«ye. It will be remembered that in M. iChe-imit^ie 
increases as the lens is withdrawn (p. 276, S),'tbat 
in E. its size remains the same, whilst in H. it 
diminishes (Fig. 102, his). Thus, in a ease of simple 
M. As. in the vertical meridian, that diinensidn of 
the disc which is seen through the verticarmeiiditti 
will enlarge on distancing the lens ; from being fval 
horizontally, when the lens is close to the ej^ if 
becomes first round and then oval vertiGBlly b)i 
withdrawing the lens. In the other tortasd 
As. the same holds true ; the image enbijge^ 
either absolutely as in M. As., or relatively as ibi 
H. As., in the direction of the most refractii^'meR' 
dian. 

The subjective tests for As. are very numeroiu» 
but all depend on the fact, that if an astigmatic eje 
looks at a number of lines drawn in different direc- 
tions, some will be seen more clearly than othen* 
The form of this test is not a matt^ of great c(nD- 
quence, provided that the lines are clear, not too fio^ 
and are easily visible with about half the normal T. 
at from 3 m. to 6 m. The forms resembline a doAr 
face with bold Boman figures at the ends of the radu 
are very convenient, and I prefer the pattern reoojn- 
mended by Mr Brudenell Carter (see Append) to 
uny other that I have used. On this face are three 
parallel black lines separated by equally wide w^U 
spaces, and which collectively form a "** liand'^.'^ 
can be turned round into the positions of. oipsl.as^ 
worst vision. 

The easiest case for estimation is one of simptoB* 
As., in which the eye is under atropine. ■ Many<)BM^ 
of simple M. As. are almost as easy to test. U a 
given case let the eye be E. in the vertical fl^ 
dian, and H. in the horizontal. With A. panl^^ 
rsLjB refracted by the vertical meridian will hk wtff^ 
rately f ocussed on. tiiie xeXivQ^^ ^viVi^iii^ the focoi « 
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those refracted by the horizontal meridian will be 
behind the retina (Fig. 109, 1), and consequentlj 
brm on it a blurred image. Now the rays which 
itrike in the plane of the vertical meridian are those 
vbich oome from the borders of horizontal lines ^ 
benee the patient under consideration will see the 
iuMM at a distance of 3 m. to 6 m. quite clearly when 
the ''hand" is horizontal, except their ends, which 
nQ be blurred. The rays which strike in the plane 
tf the horizontal meridian are those which proceed 
lom the sides of vertical lines, and as this meridian 
I hypermetropic the lines in the " hand," when 
ilaeed vertically, will be indistinct, except their ends^ 
'l^ich will be sharply defined. We now leave the 
Ittuad" vertical, and test the refraction for the 
lies in this position (t. e, for the horizontal meridian) 
I the ordinary way (p. 293, 2), and find, e.g. that with 
-» 2 X>. they are seen most clearly, though not per- 
^y. On substituting for the spherictu glass, -f 2 
K cylinder with its curvature horizontal (i. e. ita 
ds vertical) the lines of the hand, nd all the 
l^res on the clock will be seen perfecti-y ; the ver- 
ical lines and figures being seen through the hori- 
;Hital meridian corrected by the cylinder lens ; the 
orizontal figures through the unaided vertical meri- 
ian, the rays which pass through the cylinder in 
his meridian not being refracted. 

In a case of simple M. As. in the vertical meridian 
he lines of the " hand " will be dull or invisible when 
lorizontal, whilst when vertical they will be clear. 
tat trial a concave cylinder will be found, which, with 
lis curvature vertical (axis horizontal), makes the 
ines of the hand quite clear when horizontal, and all 
he figures quite plain. 

The cases of compound and mixed As. are less 
aeily dealt with by this test. It is generally best 
rst to find in the usual way the spherical glass which 
ives the best result for the distant types, and then, 
rming the eye with this glass, to teal ioT ka.^m^^ 
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the clock-f aoe and cylindrical lenses, as in the nmple 
<cases described above. 

We may use, instead of a cylindrical glass, a 
narrow slit in a round plate of metal, which can be 
placed in the direction of either of the chief meri- 
dians, the spherical glass being then found with 
which, in dkch meridian, the patient sees best. One 
«hief meridian may be ascertained by finding the 
direction of the slit which gives the best sight with 
the spherical glass chosen in the preliminary examina- 
tion, and the other meridian by finding the glass 
which gives the best result with the slit at a right 
angle to the former direction. 

Another method (that of Javal) consists in making 
the patient highly myopic for the time being, bj 
means of a convex lens (unless he be myopic alreadj) ; 
then accurately finding his far point for the least 
myopic meridian, and, lastly, finding the concave 
cylinder which is needed to reduce the opposite rnett 
dian to the same refraction. A special apparatus is 
needed. 

Ophthalmoscopic estimation and retinoscopy, how- 
ever, save much time, especially in mixed As. 

Whatever means be employed, the d^pree of Ab- 
is expressed by the difference between the glassy 
chosen for the two chief meridians ; or by the cylindii- 
cal lens which, added to the chosen spherical, givM 
the best result for the lines or the distant t^pM* 
When cylindrical glasses are ordered the whole d 
the astigmatism should be corrected. It is not 
usually necessary to correct astigmatism of less than 
1 D. ; but exceptions to this rule are not uncommon, 
some patients deriving marked relief from the correc- 
tion of lower grades. 

Vision is often defective in As., and in the 
high degrees we are often obliged to be qontent 
with a very moderate improvement at the timed 
examination. This may sometimes be explained by 
the retina never YiaVin^ x^^y^^^ ^^is^ax. \ma^e8|t.0< 
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erer having been accurately practised (p. 218) ; V. 
1 such cases often improves after proper glasses 
ave been worn for some months. In other cases, 
Tegular As. is the cause of the defect. Much also 
epends on the intelligence of the patient; some 
ersons are &r more appreciative of slight changes 
1 tiie power, or in the direction of the axis, of the 
flinder than others, and this apart from the abso- 
ite acuteness of sight. 

Unequal refracUon in the two eyes (^An-iao^metropia). 
-It is common to find that one eye has more H., 
lore M., or more As., than its fellow ; or that one is 
lormal, while the other is ametropic. When the 
lifiference is not more than is represented by 1*5 D., 
Odd y. is good in both {eee p. 218), the refraction 
nay with advantage be equalised by giving the 
glasses which correct each eye, and the development 
»f divergent squint (p. 311, 3) may sometimes be 
>revented by the increased stimulus to binocular 
dsion thus given. But equalisation is seldom pos- 
dble if the difference be greater, though, especially 
n myopic cases, advantage is sometimes gained by 
Mirtial equalisation. When no attempt is made to 
larmonise the eyes, the spectacles ordered should 
mit the less ametropic eye. Often, when one eye is 
B. and the other M., each is used separately for 
lifFerent distances, and both remain perfect ; but if 
me be As. or very H. it is generally defective from 
fant of use. 

PBESBYOPIA (Pr.). 

Presbyopia (old sight, often called " long sight ") 
B the result of the gradual recession of p, which takes 
>Iace as life advances, and which causes curtailment 
>f the range or amplitude of A (p. 33). From the 
kge of ten (or earlier) onwards, p is constantly re- 
ieding from the eye. When it has reached 9" 
22 cm.), i. e, when clear vision is no longer possible 
i.t a shorter distance than 22 cm., Pr. ia bsa^ \iO\i^^^. 
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begun. The standard is arbitrary, 22- .em. haiing 
been fixed by general agreement as the point beypod 
which p cannot be removed without eiome iQConre- 
nience, the point where age begins to tell ob tbe 
practical efficiency of the eyes unless glasses ue 
worn. In the normal eye this point is reached eofm 
after forty, and the rate of diminution is so uni&nD 
that the glasses required to bring p. to 22 cm.. may 
often, if necessary, be determined merely from^d 
patient's age. But, as there are . exceptions toibis 
rule, even for normal eyes, allowauQC has to. be made 
for any error of refraction (H. or M.), and it is 
unsafe in practice to rely upon age except as a 
general guide. 

The slow failure of A., causing Pr., depends .upon 
senile changes in the lens, which render it ^imer 
and less elastic, and therefore less responsive tQ.the 
action, of the ciliary muscle. There can. be little 
doubt, ' however, that failure of the ciliary mu^ 
itself, or of its motor nerves, also f orm^ an important 
factor in those cases where Fr« comes, on earlier or 
more qtdckly than usual (see also p. 237). 

As Pr. depends on a natural recession o{ the aear 
point, it occurs in all eyes, whether their refraction be 
E., M., or H. In M., however, Pr. sets in later than 
in a normal eye, because for the same range of A. 
the region is always nearer than in the normal eje. 
In H., on the contrary, Pr. is reached sooner than is 
normal, because for the same range of A, the fegk^ 
is always further than in the normal eye. Thus, in 
an E. eye a power of A. = 4*5 D. gives a range from 
r = infinity to ^ = 22 cm. (the focal le9gt)i o^ 
4*5 D., see p. 33), i,e. Pr. is just about- to begin. T^^ 
case of M. 2 D., with the same range, the region of A« 
lies between 60 cm. (the r for this eye) and 15*5 
cm. (= focal length of 2 + 4-5, or 65 J>.) ; Pr..has 
not yet begun. In a case of H. 2 D. with the same 
range, 2 D. of A. are used in correcting t|ie l3Lf t.«. 
in bringing r to in^mXrj, ^\A wilj 2*6 D. of A. re- 
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ains ; p is therefore at 40 cm. (= focal length of 4*5 
- 2, or 2*5 D.), and a + lens of 2 D. is needed to 
ringjp to 22 cm. ; there is Pr. = 2 D. The only 
.868 m which Pr. cannot occur are in M. of more 
lan 4*5 D. Thus if M = 7 D., r is at 14 cm,, and 
LOugh, with advancing years, p will recede to 14 
n., it cannot go further, cannot reach 22 cm. ; the 
itient, who never could see at a greater distance 
lan 14 cm., has simply lost the power to see at a 
iorter distance. 

Jh'eaimefU. — Convex spectacles are found, by the 
id of the Table given below, with which the patient 
m read at 22 cm. 

In practice it is always proper to examine for H. 
r M., by taking the distant vision, and trying the 
otient for m. H. (p. 293) and M. (p. 283). If m. H. 
e found, arm the patient with the glass which neu- 
ralises it and makes him E , and then add the con- 
ex glass that should, by the Table, be required to 
ring p to 22 cm. If M. be found, subtract its 
mount from the corresponding convex glass. 

In prescribing for Pr. we must often order rather 
)S8 than the full correction. For instance, if A. be 
hnost entirely lost, p is practically removed to r, 
Dd the glass which will bring p to 22 cm. will also 
ring r to the same, or nearly the same point, and 
be patient will be able to see clearly only just there. 
few 22 cm. is too near for sustained vision, and 
ich patients often prefer a glass which gives them 

near point of from 30 to 40 cm. (12" to 16"), 
tiough in choosing it they sacrifice some degree of 
barpness of sight. The diflficulty experienced by 
lese patients in reading with glasses which give p 
: 22 cm. depends on the unaccustomed strain which 
1 thereby thrown on the internal recti ; and it may 
e removed or lessened by adding to the convex 
lasses prisms, with the bases towards the nose 
Pig. 16) ; or by decentring the ordinary convex 
inses inwards (Fig, 17). 

^0 
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Presbyopia Table for Emmetropic Eyes, 



Age. 



40. 
45. 
50. 
55. 

60. 
66. 

70. 
76. 
80. 



Distance of 



cm. 



..22. 

..28. 
..43. 
,.67. 
.200. 



Inches. 



. 9 
.11. 
.17. 

,27. 
72. 



infinity.. 

acquired H.=l D. 
„ 1-5 D. 
2-5 D. 



99 



)9 



Pp., expressed by the \m 
necessary to bring p to 
22 cm. or 9". 



Dioptres 



...0- 

+1- 

...2- 



Paris 
Inch scale* 



.3- 

.4- 

.4*0,.... 

.d'O 

.6....'.. 
.7- 





+jV 

-Vr 



1 



....... 71 



807 



CHAPTER XXI 

STRABISMUS AND OCTTLAB PABALYSIS. 

Stbabismtjs exists whenever the two eyes are not 
3 they ought to be) directed towards the same object, 
le eye is " directed towards " an object when the 
age is formed on the most sensitive part of the re- 
la (the yellow spot) ; the straight line joining the 
itre of this image with the centre of the object is 
e " visual axis " (see footnote to p. 22). In health 
e action of the ocular muscles is such as to keep 
th visual lines always directed to the object under 
^rd, and binocular but single vision is the result, 
[though each eye receives its own image, only one 
ject is perceived by the sensorium, because the 
lages are formed on parts of the retinse which ** cor- 
spond " or are " identical " in function, i.e. which 
e so placed that they always receive identical and 
nultaneous stimuli. 

But if, owing to faulty action of one or more of the 
ascles, one eye deviate and the visual lines cease 
be directed towards the same object, the image 
11 no longer be formed on the y. s. in both eyes. 
L one of them it must fall on some other and 
•n-identical part of the retina, and the result is 
at two images of the same object are seen (Diplopia, 
22). In Fig. 112 y is the y. s. in each eye, and 
e visual line of the R. eye (the thick dotted line) 
viates inwards ; hence the image of the object (o6.) 
lich is formed at y in the L. eye, will in the R. 
e fall on a non-identical part to the inner side of y, 
K will be seen in its true position by the L. eye. 
) the R. eye, however, it will appear to be at F. ob.^ 
cause the part of the R. retina wliicbi no'vi tec^vi^^ 
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the image of ob. was accuatomed, wbeu theejflW 
normally directed, to receive imagea fromobJM*" 




Fia. 112. — ShowB the position of the double imisei In S^ 
from conTergent or crossed Btrabiatnns. Tbe imiga > 
liomonjmaue, or correspond in position to the cjM. 

the poBition of F. ob. ; and in consequence of tt 
early habit F. ob. is the position to which ew 
image formed on this part of the retina ia refemd 
Hence if the eye deviate towards its fellow (« 
Tergent squint— as in Fig. 112), the false image* 
seem to the squinting eye to be in the opposite diP 
lion J the image (F. ob.) for the E. eye being refen 
to the patient's B., and that for the L. eye (« 
to hiB L. ■, in convergent or crossed strabiBmni i 
double imagea ooTrea^o'tti'i.'a yjwiSa'a.^ii tlw eyei, 
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homom/mout. — Similar reaaoninf^ will abow tbat 
he eye deviate from its fellow (Fig. 113, divergent 
iot), the position of the double images must be 




ened, and tbe image belonging to tbe B. eve 
tear to be to the left of the other ; hence *ia 
ei^nt squint the double images are crosted. 
Jince the image of ob. in the squinting e;e is 
med on a portion of the retina, more or leas distant 
m tbe moat perfect part (tbe y. s.), it will not 
tear so clear or so bright aa the image formed at 

y. a. of the sound (or "working") eye; it ia 
led the "false" image, tbat formed in tbe working 

being tbe " true " one. Tbe greater the deviation 
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of the visual line (i. e. the greater the squint) the 
wider apart will the two images appear and the less 
distinct will the " false " image be. 

[The y. s. (y) of the R. eye will receive an image 
of some different object lying in its visual line 
(shown by the thick dotted line) ; this image, if 
sufficiently marked to attract attention, will be seen, 
and will appear to lie upon the image of ob. seen bj 
the "working" (L.) eye; two equally clear objects 
will be seen superimposed. But, as a rule, onlj 
one of these images is attended to, the perception 
of the other being habitually suppressed, even 
sooner than that of the "false image" (p. 217); 
the suppressed image always belongs to the squinting 
eye.] 

Squinting is not always accompanied by doable 
vision because : — (1) if the deviation be extreme, the 
false image is formed on a very peripheral part of the 
retina, and is so dim as not to be noticed; con- 
versely, the less the squint the more troublesome is 
the diplopia, when present ; (2) as already mentioned 
(p. 217), after a time the " false image " is sup- 
pressed. 

For the method of examining for strabismus and 
diplopia, see pp. 21 and 22. 

Strabismus may arise from any one of the fol- 
lowing muscular conditions: — (1) over-action; (2) 
weakness, following over-use ; (3) disuse of an eye 
whose sight is defective ; (4) stretching and weaken- 
ing of a tendon after tenotomy ; (5) from paralysis 
of one or more of the muscles. 

(1 ) Over-action of the internal recti gives rise to 
the convergent squint of hypermetropia (p. 289). 
Occasionally convergent squint occurs in myopia. 
Both forms are concomitant (p. 22), but in cases of 
long standing the range of movement of the squinting , 
eye is often deficient. 

(2.) Strabismus from weakness (muscular ai(h^ 
nopia, pp. 224 and Wb^ dX^^^^^dfi^YLda on weakeninj; 
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f tHe internal rectus, and is consequently divergent. 
b is commonest in M., but is not infrequent in H., and 
ren in Em. The eye can be moved into the 
mer canthus, even in extreme cases, by making 
le patient look sideways, though not by efforts at 
mvergence, and it is thus but rarely that these cases 
mnlate paralysis. Tenotomy of the external rectus 
id "advancement'' of the weakened muscle are 
Hefn needed. 

(3.) Strabismus from disuse is also nearly always 
ivergent, depending, as it does, on relaxation of the 
itemal rectus. It occurs in cases where convergence 
I no longer of service, as when one eye is blind from 
padty of the cornea or other cause, or where the 
sfraction of the two eyes is very different (p. 303). 
"reatment is seldom useful, but tenotomy of the 
xtemal rectus may be called for. 

(4.) Stretching and weakening of the internal 
ectus after division of its tendon for convergent 
quint may give rise to divergence, simulating that 
aased by paralysis of the internal rectus. The 
aruncle in these cases, however, is generally much 
etracted, and this, together with the history of a 
Drmer operation, will prevent any mistake in diagno- 
is. Such a squint can always be lessened, and often 
uite removed, by an operation for " readjustment " 
r "advancement" of the defective muscle. 

(6.) Paralytic squint, — ^The deviation is caused by 
lie unopposed action of the sound muscles. When 
lie palsied muscle tries to act, the eye fails, in pro- 
ortion to the weakness, to move in the required 
irection. In many cases there is only slight paresis, 
nd the resulting deviation is too little to be objec- 
[vely noticeable ; but in such cases the diplopia, as 
lentioned already, is very troublesome, and it is for 
dis symptom that the patient comes under care. 
Hirther, in these slight cases the symptoms often 
ary with the effort made by the patient. In 
aralysis of the third nerve the se^et^Y \yc^xv<(^<^% 



312 STBABISMUS AND OCTJIiAB PABAX1Y8I8 

are often affected in different degrees, and the 
strabismus and diplopia are then complex. When 
paralysis is of long standing, secondary contraction 
of the opponent seems sometimes to occur, still 
further complicating the symptoms. Lastly, the 
sound yoke-fellow* of the paralysed muscle some- 
times acts too much in obedience to efforts made hj 
the latter, and in this way the squint may occa- 
sionally, even when both eyes are uncovered, aflPect 
the sound instead of the paralysed eye, i, e. it may 
alternate. (Compare Secondary squint, p. 21.) 

The commonest forms of paralytic squint are due 
to affection, separately, of the external rectus (sixtli 
nerve), superior oblique (fourth nerve), or of one or 
all of the muscles supplied by the third nerve (in- 
ternal, superior and inferior recti, inferior obhqne, 
levator palpebr8e).t 

Paralysis of the external rectus {sixth nerve) cansesa 
convergent squint from preponderance of the internal 
rectus ; and this, except in the slightest cases, is very 
noticeable. Movement straight outwards is impaired, 
and if the paralysis be complete the eye cannot be 
moved outwards beyond the middle line of the pal- 
pebral fissure. There is homonymous diplopia ; the 
two images, when in the horizontal plane, are up- 
right and on the same level ; the distance between 
them increases as the object is moved towards the 
paralysed side, but it diminishes, or the images even 
coalesce, in the opposite direction. Thus, in paralysis 
of the left external rectus (Fig. 114, uppermost 
figure), the images separate more as the object is 
moved to the patient's left, but approach one another, 

* Yoked or conjugate muscles are the muscles of opposite 
eyes which act together in producing lateral and vertical move- 
ments ; e. g. the internal rectus of one eye acts with the extenul 
rectus of the other in movement of the eyes to the B. or L. 

t In 77 cases of paralysis of a single oculo«motor nenre I 
found the third nerve affected in 31 cases, the fourth in 9, 
and the sixth in 37. 
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knd finally coalesce, as it is moved over to his right. 
[q slight cases the diplopia ceases when the patient 
ooks at an object a few inches off, but reappears 
i?hen he gazes straight forwards at a distant object. 
[n the upper part of the field the false image is some- 
iimes lower, and in the lower part of the field higher 
ihan the true one. I have many times noticed that 
:he pupil is larger in the affected eye 'than in the 
)ther, a condition which we should not expect. 

In jparalysis of the superior oblique {fourth nerve) 
inhere is either no visible squint, or only a slight devia- 
tion upwards and inwards. But when the eyes are 
directed below the horizontal, very troublesome 
diplopia arises frqm the defective downward and out- 
ward movement, and loss of rotation of the vertical 
meridian inwards, to which the lesion gives rise. 
In downward movements, especially downwards and 
towards the paralysed side, the eye remains a little 
Iiigher than its fellow; in trying to look straight 
down (inferior rectus and superior oblique) the un- 
opposed action of the inferior rectus carries the 
cornea somewhat inwards (convergent squint), and at 
the same time rotates the vertical axis outwards, 
whilst the cornea remains on a rather higher level 
than its fellow ; in following an object from the hori- 
zontal middle line down-outwards it will be seen that 
the vertical meridian of the cornea does not, as it 
should, become inclined inwards. 

In many cases, however, the slight defects of move- 
ment caused by paralysis of the superior oblique are 
not clearly marked, and the diagnosis has to be based 
on the characters of the diplopia (compare p. 22). In 
all positions below the horizontal line the false image 
is below the true one, and displaced towards the 
paralysed side (homonymous) ; thus, if the E. muscle 
be at fault the false image will be below and to the 
patient's R. (Fig. 114, arrow-head figure) ; further, 
it is not upright, but leans towards the true image. 
The difference in height between thft \iiva.^<5» Sa 
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greatest in movementB tovrarda tbe sound side; the 
lateral separation is greater the further the object ii 
moTed downwards; the leaning of the false imageu 
greatest in raoTements towards the paralysed side. 
When the patient looks on the floor, i. e. projects tie 
images on to a horizontal surface, the false imi^ 
seems nearer to him than the true one. The images 
are always near enough together to cause incon- 
renienoe, and as the diplopia is confined to, or ii 
worst in, the lower half of the field, the half nM»t 
used in daily life, paralysis of the superior obliqna 
is very annoying, especially in going up or down 
stairs, in looking at the floor, counting monej, 
eating, &c. I 




Fio. 1141.— Chart shoiring position of double imagei,»«MlT 
the patient, in paraljaia of L. external rectus »nd E. •op*' 
rior obliqne. 

Paralygit of the third nerve, when complete, cW* 
ptosis, loss of inward, upward, and downward mow- 
mentB,loss of accommodation, and partial mydrisAii 
well-marked divergent strabismus from nnoppoM^ 
action of the external rectus, and crossed diplop*- 
The downward and outward movement, with rottth'"' 
of the vertical -mmSLia-ii vci"HB.t4&, effected by the 
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perior oblique remains. The mydriasis is much 

8 than that produced by atropine. In many cases 
) paralysis is incomplete, affecting some branches 
id muscles) more than others, and the symptoms 
) then less typical. Isolated paralysis of a single 
rd nerve muscle is rare. 

Peculiarities of paralytic strabismus, — (1.) If a 
bient suffering, e. g, from paresis of one external 
^s, look at an object distant about two feet, and 

9 sound eye be then covered by holding a card (or 
piece of ground glass) before it, the paralysed eye 
11 make a.n attempt (more or less successful ac- 
rding to the degree of palsy) to look at the object. 
18 movement effected will call for a greater effort 
an if the sixth nerve were healthy, and as the eye 
uscles always work in pairs, the same effort will be 
msmitted to the internal rectus of the healthy eye. 
le latter will, in consequence, describe a larger 
dvement than the paralysed eye, t. e, the secondary 
uint will be greater than the primary (p. 22). 
lis test is sometimes of use in distinguishing which 
the faulty eye, in crises where the squint is slight, 
d the patient unable to distinguish between the 
se and true images (p. 23). (2.) Giddiness is 
,en present when the patient walks with the sound 
3 closed. This symptom depends on an erroneous 
Igment of the position of surrounding objects, 
ich is caused by the weakened muscle not being 
ie to achieve a movement of the eye corresponding 
magnitude to the effort made. It is absent when 
iih eyes are open, and when the paralysed eye is 
rered. It often gives us more aid than the former 
nptom in determining which is the faulty eye; 
t it varies much in severity in different cases, and 
Lj be quite absent. Patients with ocular palsy 
en keep oiie eye closed, nearly always the paralysed 
3, to avoid diplopia. 

Paralysis of the ocular muscles is seldom symme- 
cal ; in the rare cases where it is bo, \>\i^ dX^^^^ai^S^ 
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usually intracranial, and in most cases nuclear, 
though symmetrical disease of nerve trunks some- 
times occurs. In certain cases of symmetrical para- 
lysis of all the ocular muscles (*' ophthalmoplegia 
externa**), which depend on nuclear disease, other 
cranial nerves (especially the optic and fifth) are 
often involved, and symptoms of spinal or bulhar 
disease often present (p. 318). 

Paralysis of the internal muscles of the eyeball. 

The three internal muscles are supplied by two 
nerves; the ciliary muscle and sphincter of the 
pupil by the third nerve (short root of lenticular 
ganglion), the dilator of the pupil by the sympa- 
thetic, but whether from the lenticular ganglion, or 
by branches independent of that structure, is un- 
certain. The following paralytic states of these 
three muscles are to be distinguished. 

A. Iris affected alone. — (1.) Paralysis of the dilator. 
The pupil in moderate light is equal to, or rather 
smaller than, the other ; in a bright light it contracts 
a little, but when shaded does not dilate, and hence, 
if the eyes be examined in a dull light, the paralysed 
pupil is much smaller than its fellow (paralp^ 
miosis) ; accommodation is not affected. This state 
of the pupil occurs in paralysis of the cervical sym- 
pathetic; in a certain degree it is common ^^ 
old age. In intrathoracic aneurysm it often occurs 
from destructive compression of the sympathetic 
trunk ; it should, therefore, always be regarded as a 
symptom calling for investigation. Dilatation from 
spasm of the dilator, owing to irritation of the same 
nerve, is said to occur in similar cases, and would 
equally demand attention. (2.) Paralysis of the 
sphincter alone (paralytic mydriasis) causes moderate 
dilatation ; the pupil remains of the sanie size in the 
brightest light, and accommodation is unaffected. 
It is very rare. (3.) Paralysis of both iridian muscles 
witliout affection oi QiA(^oi£asio^^\A»tL (^xOoi^lequi)* 
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The pupil is of medium size, and uninfluenced by 
variations of light (reflex iridoplegia) ; but its asso- 
ciated action (p. 28) is usually retained, except in 
very advanced cases. 

B. Ciliary muscle paralysed alone (Oycloplegia). — 
Accommodation is lost without any change in the 
activity of the pupil. The term is applied only to 
cases of nervous origin, not to presbyopia. The con- 
dition is very rare, except after diphtheria, when 
paralysis (often only paresis) of accommodation, 
with little or no affection of iris, is common. 

c. Ciliary muscle and iris affected. — (1) Mydriasis 
with cycloplegia ; partial dilatation of the pupil (to 
about 4 or 6 mm.), with loss of accommodation. 
The condition is seen in complete paralysis of the third 
nerve. In rare cases it occurs without failure of any 
other part of the nerve, and then the pupil is some- 
times widely dilated. (2.) Paralysis of all the three 
Eternal muscles (" ophthalmoplegia interna^*) ; loss of 
^commodation, no movement of iris either '* asso- 
ciated" or " reflex," pupil of medium size ; it is often 
^ later stage of iridoplegia (A, 3). 

Causes of ocular paralysis, — It is convenient to 
^parate the external and mixed forms from those in 
'W'hich only the internal muscles are involved, since 
the local lesions are, as a rule, different in the two 
^oups. 

Paralysis of the third, fourth, or sixth nerve, may 
be the result of tumours or other growths in the 
Orbit, but in such cases, as a rule, the paralysis 
forms only one amongst other well-marked local 
symptoms. In the vast majority of uncomplicated 
ocular palsies there is nothing in the state of the eye, 
or the orbital parts, to guide us as to whether the 
seat of disease lies in the orbit or within the cra- 
nium. Meningitis, morbid growths, and syphilitic 
periostitis at the base of the skull, or involving the 
sphenoidal Assure, often cause oculax 'g^^^ ^ %^\<^\fiL 
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confined to one nerve, and aneurysm of the internal 
carotid in the cavernous sinus occasionally does bo. 
Syphilitic gumma of the nerve trunk is probably 
the commonest cause of single paralysis ; the intra- 
cranial portion of the nerves is known to be often the 
seat of such growths, but small neural gummata pro- 
bably occur also on the orbital part of the nerves. 
Fractures of the skull often lead to ocular paraljais 
by compression of a nerve, either by displacement of 
bone or by inflammatory exudation afterwards thrown 
out. Pain in the temple or front of the head isveiy 
common in ocular posies due to periostitis and 
gummata. In certain cases neither the sym- 
ptoms nor history enable us to locate the seat, or 
prove the cause, of the paralysis. The term " rheu- 
matic " is often applied to such cases on the assump- 
tion that the palsy is peripheral and caused by cold, 
that it is, in fact, to be compared to peripheral 
paralysis of the facial nerye ; no doubt some of these 
are in reality syphilitic. Paralysis, usually of short 
duration and affecting only one nerve, is not un- 
common at an early stage of locomotor ataxy. Oph- 
thalmoplegia externa generally sets in slowly^ is 
permanent, and indicates sclerotic disease of thenerre 
centres, usually caused by syphilis ; but it is some- 
times caused by tumour centrally placed. Occasion- 
ally it is " functional," and passes off. 

In respect to the causation of the internal paralyses 
we have but little positive knowledge. Mydriasis 
with cycloplegia and no other paralysis, would be 
accounted for by disease of the short (third nerve) 
root of the lenticular ganglion. Iridoplegia and 
ophthalmoplegia interna are probably the result of 
chronic, very strictly localised, disease of the centr^ 
for the pupil and accommodation (Gowers), which 
have been shown to form separate parts of the 
nucleus of the third nerve. Complete ophthalmo- 
plegia interna would also occur if the lenticular 
ganglion, (^fiutclmifioii), ox \!ti<^ \T>A>t^<cAMlar gan- 
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Q cells of the choroid (Hulke), were disor- 
d ; but such changes have not jet been proved 
ioriem. 

liment of ocular paralyses. — In estimating the 
3 of treatment it is well to remember that some 
recover spontaneously, that in many the defect 
tresis rather than paralysis, and that in the latter 
the symptoms often vary in severity from day to 
r even whilst under observation at a single visit, 
ling to the attention and effort given by the 
t. The questions of syphilis and of injury 

head are always to be carefully inquired into, 
illy when only one nerve is paralysed. When 
1 nerves are involved, tumour, aneurysm, or 
is (either gummatous inflammation at the 
)r sclerotic nuclear disease) are to be suspected ; 

nuclear cases there is usually bilateral sym- 
. Iodide of potassium and mercury are the 
ntemal remedies likely to be beneficial, and 

syphilis be quite out of the question they 
L have a full trial ; many cases recover quickly 

moderate doses of iodide. Faradisation of 
ralysed muscles is sometimes used. 
tagmus (involuntary oscillating movement of 
es) is generally associated with serious defect 
lit dating from very early life, such as opacity 
3 cornea after ophthalmia neonatorum, con- 
1 cataract, choroido-retinitis, or disease of the 
nerve. It is, however, also seen in cases of 
lie amblyopia without apparent cause, and 
ntly in albinoes. Nystagmus is often developed 
; adult life, in coal miners ; it has been attri- 
to the insufficiency of light furnished by the 
lamps, and with more probability to the neces- 
aich the miner is under of constantly looking 
unnatural direction, upwards or sideways for 
le. It is often present only when the collier 
ip his mining posture. Nystagmus also forms 
>tom in some cases of disseminated ^c\ffitQ^\^« 
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Usually both eyes oscillate, but when only one 
eye is defective, it alone may oscillate. — The move- 
ments in nystagmus, whatever may be the cause of 
the condition, vary much in rapidity, amplitude and 
direction in different cases, and even in the same case 
at different times; they are generally worse when the 
patient is nervous, and often there is a particular 
position of the eyes in which the oscillation is least 
Nystagmus often becomes much less marked as '"' 
advances. Treatment is useless. 
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CHAPTEE XXn 

OPERATIONS. 
A. OPERATIONS ON THE EYELIDS. 

UpUation of eye-laahea. — ^Position : patient seated; 
m standing behind. The forceps to be broad- 
, with smooth, or very finely roughened, blades 
meet accurately in their whole width. Stretch 
. tightly by a finger placed over each end. Pull 
e lashes at first quickly in bundles, and finish by 
lly picking out the separate ones that are left. 
aversion of upper lid, — Position as for 1, or the 
m may stand in front. The patient looks 
a probe is laid along the lid above the upper 
f the " cartilage ; " the lashes, or the edge of the 
B then seized by a finger and thumb of the other 
and turned up over the probe, which is simul- 
isly pushed down. After a little practice the 
can be dispensed with, and the lid everted by 
^refiuger and thumb of one hand alone, one 
g to fix and depress the lid, the other to turn 
urds. 

Removal of Meibomian cyst. — Position as for 1. 
iments : a small scalpel or Beer's knife (Fig. 




Fig. 115. — Meibomian scoop. 

nd a curette, or small scoop (Fig. 115, and 143). 
irert the lid ; (2) make a free crucial incision 
he tumour from the conjunctival surface ; (3) 
e the growth either hj squeezing tha l\d W 
&nger' and thumb-nail, ox \)y iae!dsi!& oi ^^ 
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scoop. The cnTit; fills with blood, and may thaifbr 
a few days be larger than before. These tamonn 
have no metinct cyst-wall, 

i. Zrutpection 0/ cornea in purulent ophthalmu,i£ 
Position ; if the patient be a baby or child, the buk 
of its head is to be held between the surgeon's 



r 



Flo. 116. — DeBmarres' lid elevatar, 

knees, its body and legs being on the nurse's kp; if 

an adult, the same as for 1. If the lids cannot be 

easily separated bj a fii^ 

of each hand, enough to allow 

a yiew of the cornea, rebw- 

tors should be used (a cod> 

venient pattern Is shown in 

Fig. 116), by which one W, 

or both, can be raised tiai 

held away from the globe. 

If this instrament be getSf 

used we avoid all mk « 

causing perforation of tl» 

cornea should a deepnlceibe 

present; an accident whid 

may happen in cases attended 

PlO. IIT.-Entroplon ^J f^^^ BWelUng Or spum 

forceps. °' the lids It the fingers in 

used. 

5. Entropion. — Spaemodie entropion of the lowerlA 

with relaxed skin, in old people. Position as for L 

Instruments: — T forceps (Fig. 117), adssors {Eg- 

128), toothed forceps. (1.) With the T forcmi 

pinch up a fold of skin as close as posdble to *» 

edge of tlie Ud, aii^ oi -fr^'Oi:^ \it'>v=>'^^^-a&ite to the 
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•ee of inversion, and cut it off close to the for- 
; (2) with the toothed forceps pinch up the 
sularis musde now exposed, and cut out a small 
3. Sutures need not be used. 

Organic entropion and trichiasis, — When the 
le row of lashes is turned inwards, and the inner 
ice of the lid much shortened b^ scarring, the 
3al extirpation of all the lashes is the quickest 
most certain means of 
Lg permanent relief, 
t leaves an unsightly 
ness and exposes the 
3a to unnatural risk 

dust, Ac. Position: 
nbent ; the surgeon 
Is behind the patient, 
sthesia seldom neces- 

Instruments : a horn 
one lid-spatula (Fig. 
f), or a lid clamp (Pig. 
, a Beer's knife (Pig. 
, and forceps. Make 
cision from end to end 
nning just outside the 
turn ) between the 
follicles and DUeibo- 




FiG. lia — SneUen'g lid 
clamp (for the B. upper 
Ud). 



ducts, as if to split the lid into two layers. 

make a second incision through the skin and 
38, about a twelfth of an inch from the border of 
d, parallel with, but in a plane at right angles to, 
rst. The strip of skin and tissues included be- 
1 these two cuts will now be almost free, except 
< ends, which are to be united by a cross-cut, and 
itrip dissected off; it should include the hair- 
les in their whole depth. Examine the white 
of the " cartilage,** now exposed, for any hair- 
les accidentally left behind ; they will appear as 
: dots, and are to be carefully removed, 
the same or aligbter cases, tte mveT«\oxi oi ^^ 
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border of the lid may be much leBaened hy coitt|dete 
divisioii of the " cartilage " from the conjunctLTsl 
surface along a, line parallel ^th, and 3 mm. from, 
the free border (Burow'e operation) (Fig. 120, Bn). 
The wound gapes and the inverted border of the lid 
falls forward and ie kept in ite natural place bj tbe 
cornea. The only instrumente needed are a scalpel and 
BciBBors. Position as for 1, or recumbent. The Mil 
kept well everted whilst the incision is being mada 
A puncture is made with the knife parallel to theedse 
of the lid, close to the inner or outer end, one hhae 
of the scissors passed in and made to run along tbe 
outer surface of the " cartilage " between it and the 
orbicularis muscle, and then the " cartih^" divided 
by closing the blades parallel to the border. Tiie 
wound should be at right angles to the sm^ 
A bluish line should be 
seen through the skin db 
replacing the lid. Tbi) 
operation gives compWe 
relief for the time, bnl 
may need repetitjon in * 
few months. 

Tarions operatioiu *K 
performed for tranaplfflt- 
ation of the displaced 
laehee forwards and up- 
wards, so as to restfflt 
their natural directjon- 
Arlt's operation. ^'Oi* 
free border of the Ud ii 
split from end to end 
Fra 119— Arlt's operatJon for (leaving the punctoi^. 
tncliusu (after 9chwtigfrer). as for extirpation of tie 
lashes, but more deeply 
(Pig. 119, a). A second incision (6), extending »• 
vond the ends of the first, is now made through tbe 
akin parallel to , and &bo\it two lines from, the bordff 
of the lid, ajlddowiito,\jxi'i,-iiCi'^*CQxcrai;^^^"aiti' 
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Age ; " thirdly, a curved incision (e) is made, joining 
b &t each end and including a semilunar flup of skin, 
of greater or lees width according to the effect de- 
sired ; fourthir, this flap is disBected off without in- 
juiy to the orbiculanB, and the wound, bounded by 
the lines 6 and o, closed by sutures. The anterior 
Uyer of the lid border, which contains the lashes, is 
tkoB tilted forwards and drawn upwards. 

A third operation (Streatfeild's) consists in the 
ample removal of a wedge-shaped strip of the "corti- 




hg. 120.— Dlagrsm- 
matic BBction of np- 
per M; shoning 
Bnelleii'* operation, 
and line of section 
in Bnraw'g opera- 
tion (Bq). (Altered 
bom Weoker.) 




FlQ. 121.— Saellcn'B operation for 
triciiiagU. (After Wecker.) 
t. Edge of retracted skiu and 
muicle. 

Iflge" (with its superjacent stin 

and muscle), from the whole 
length of the lid, at a distance 
of a line or two from its border 
(&, Fig. 119). No sutures are 



Snellen operates as follows: 
—The incision (6, Fig. 119) is 
<arried down to the tarsus, the muscle and skin sepa- 
:&ted from it and pushed upwards, and a wedge, shown 
jythe grooTcinKg. 120, cut from the exposed tarsus, 
w in Btreatfeild's operation. The border of the lid 
j8 now everted, and kept in its new position by passing 
:wo or three threads, as shown in ISga. IIQ MiiVl\, 
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and tying them over beads. The skin wound need 
not be sutured. 

All these operations (except 1) are apt to need 
repetition sooner or later. 

Another, and newer, operation (Spencer Watson,* 
Dianoux, Storyt),has for its object to make the mar- 
ginal strip containing the lashes change place with 
a strip of skin immediately above, which is dissected 
up and passed beneath it, both strips remaining 
attached at their ends, and being kept in their new 
places by fine sutures (Fig. 122). The cuticular 
surface of the skin flap soon adheres to, and merges 
into, the deep surface of the cilia flap at its inner 
and outer ends (Fig. 122 b). This operation seems 
likely to supersede all others, since its effect is gained 
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Eia. 122.— Modification of Spencer Watson's operation for 
trichiasis (Story, Dlanoax). A, lines of incision. B, 
operation completed. 

without the removal of any tissue. Occasionally, 
however, the strips, or one of them, slough. 

7. Ectropion, — Ectropion from thickening of the 
conjunctiva, aided by relaxation of the tissues of the 
lower lid, seen chiefly in old people, may be treated 
by the removal of a y-shaped piece of the whole 
thickness of the lid, the edges being brought together 
with a hare-lip pin. Another plai is to exercise a 
horizontal fold of the palpebral conjunctiva corre- 

• Spencer Watson — * Roy. Lond. Oph. Hosp. Bep.,' vii, 4^ 
(1873). 

t Story—* Ophiha\mic^N\w,' %Z1 (1883). 



OPEBATIOVS ON THE EYELIDS 827 

ponding to tlie most everted part ; the eontraetioii 
f the scar draws the margin of the lid into place ; 
r the everted mucous membrane may be drawn back 
ato the sulcus between lid and globe bj a suture, 
massed into the conjunctiva at two points ^ inch apart, 
massed deeply, brought out on the cheek, and tied over 
• bit of india-rubber tube ; the thread is tightened 
rom day to day until it has nearly cut through. 

For ectropion from cicatricial changes in the skin 
I. plastic operation is generally needed. At the same 
ime the eyelids should be united by fine sutures, after 
)aring a narrow strip from the border of each lid 
?ithin the line of the lashes (blepharoplasty). The 
ids may be separated a few weeks later. — The opera- 
ion for the cure of the ectropion will naturally vary 
^th the seat, extent, and cause of the deformity, but 
«re may conveniently distinguish three varieties of 
)rganic ectropion, according as the condition has f ol- 
owed : (1) a wound of the eyelid with faulty union ; 
2) a deeply adherent scar from abscess, disease of 
>one, or deep ulceration of the lid ; or (3) extensive 
earring of the face from bums, lupus, &c. When 
be cause is quite localised, and there is not much 
>ss of tissue (groups 1 and 2), the scar may be in- 
luded in a V-shaped incision, the flap separated and 
ushed up till the lid is in position, and the lower 
art of the wound then brought together by a pin or 
itures, so that what was a V now becomes a Y, the 
Iges of the flap being attached by sutures to the 
mbs of the Y. As the lid has generally become too 
mg, from prolonged eversion, we often have, at the 
tme time, to shorten it by removing a small triangle 
oiu its outer end, and uniting the edges of the gap. 
Hien the position of the deformity prevents the 
bove operation, it is necessary to introduce new skin 
ito the gap, made by dissecting out the cicatricial 
ssue and putting the everted lid into position. This 
lay be done by bringing a flap with a broad pedicle, 
Lther by sliding or twisting, into the gap^ ot \i^ ^i^i<^ 
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method (introduced into our country by Dr Wolfe) 
of transplanting from a distant part a single graft of 
skin without a pedicle, large enough to fill the gap ; 
or again, by filling the gap with several small pieces 
of skin (dermic grafts). Where there is extensive 
destruction of skin (group 3), these grafting methods 
seem particularly valuable. If a single large graft 
be used the important points are to make it con- 
siderably larger than the deficiency it is to supply, to 
free the under surface of the graft very thoroughly 
of all subcutaneous tissue, to unite it by fine sutures^ 
and apply warm dressings. The single graft opera- 
tion has now been tried many times, and with a very 
good proportion of successes. 

8. Ptosis (chiefly the congenital form) may be 
treated by the removal of an oval of skin from the 
upper lid, parallel to its length, the muscle not being 
touched. Sutures are to be carefully inserted, and 
every effort made to get immediate union. More 
complicated operations, intended to raise the lid by 
producing contraction of the subcutaneous tissues 
without the removal of any skin, have been recom- 
mended by Pagenstecher and De Wecker. 

9. Canthoplasty, — For lengthening the palpebral 
fissure at the outer canthus. The canthus is divided 
by scissors, or a bistoury, as far as may seem neces- 
sary. The contiguous ocular conjunctiva is tLen 
attached by sutures to the cut edges of the skio, so 
as to prevent reunion, one suture being placed in the 
angle of the wound, one above, and one below. 

10. Peritomy, for obstinate cases of partial pannus. 
Anaesthesia is necessary. Instruments : — Speculam 
(Fig. 127), fixation forceps (Fig. 129), scissors, and 
Beer's knife (Fig. 147). With the knife a circular 
incision is carried through the conjunctiva, round 
the cornea, at 5 mm. (^"), or less, from its border. 
The zone of conjunctiva so included, together with 
the whole of its subconjunctival tissue down to the 
scierofcic, is now careiuUy xeuio^^i^ ^^ the scissors. 
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The bare surface thus left granulates, and finally 
contracts to a narrow band of white scar-tissue, by 
which the vessels running to the cornea are oblite- 
rated. The subconjunctival fascia is often found 
much thickened in these cases. Care must be taken 
not to make the incision too far from the 
cornea, lest the insertions of the recti be 
damaged. The zone of tissue should be 
removed in one piece. The symptoms are 
generally made worse for a time, and the 
final result is not reached for several 
months. In some cases the operation has, 
in my experience, been very successful, 
whilst in others, without apparent reason, 
it has quite failed of its purpose. 

• 

B. OPERATIONS ON THE LACBIMAL S 

APPABATUS. 2 

1. Lacrimal abscess. (See p. 71). b 

2. Slitting ujp the lower canaliculvs. — 'p 
This is best done by means of a knife with ;| 
a blunt or probe point, and a blade narrow g 
enough to enter the punctum. The best ^ 
forms of these knives are Weber's knife, 
with a probe end (Fig. 124) ; Bowman's, 
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Fig. 124« — Weber's canaliculus knife. 

^ith nearly parallel borders and a rounded 

end (Fig. 125), and Liebreich's (Fig. 126). 

i^osition as for 1. (1) The lower lid is 

^luwn tightly outwards aud downwards 

.by the thumb. (2) The canaliculus knife 

^ passed vertically into the punctum, then 

^Umed horizontally and passed on through 

^lie neck of the canaliculus till it reaches 

^lie bony (inner) wall of the lacrimal sac. It is then. 

^aised up from heel towards point, and t\i\]L& inaA*^ W 
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divide the canaliculus, care being taken that the 
neck is freely divided. Liebreich's knife cuts its own 
way without being raised. The lower canaliculus 
may also be divided with a Beer's knife (Fig. 147), 
which is run along a fine grooved director (Fig. 123), 



Fig. 125. — Bowman's canaliculus knife. 



m^ 




Fig. 126. — Licbreich's knife for canaliculus and nasal dact. 

previously introduced. In cases of mucocele, it is 
:good practice to divide the wall of the sac freely, and 
to divide the upper, as well as the lower, canaliculus. 

3. Probing the nasal duct. — After dividing the 
canaliculus pass a good-sized lacrimal probe hon- 
zontally along its floor till it strikes the inner 
{bony) wall of the sac. Then raise it to the vertical 
position, and push it steadily down the duct (down- 
wards and a little outwards and backwards) till the 
floor of the nose is reached. Bowman's earlier prol)e8 
were in six sizes, of which the largest was ■j'jyth in. in 
diameter. Mr. Bowman afterwards adopted much 
larger probes with bulbous ends ; and several such 
patterns are now in use. The probe used should be 
the largest that will pass easily. 

4. A stricture of the duct may be incised with any 
of the canaliculus knives, although Weber's and 
Bowman's are too slender to be used with safely. 
Liebreich's is intended to be so used, and a spe(ial 
knife for the purpose had previously been introduced 
by StilHng. The knife is used as a probe, being 
pushed quite down the duct, then partly withdrawn, 
turned in another direction, and pushed down again. 
There is generally AAee^m^ixom^Jckfe uoae. 
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In all these procedures we must be certain that 
le probe or knue rests against the bony (nasal) wall 

the lacrimal sac before it is raised into the vertical 
rection. If the probe be stopped at the entrance 

the canaliculus into the sac (as may easily happen 
the canal be not thoroughly slit in its whole length), 
e lid will be pulled upon and puckered whenever 
le instrument is pushed towards the nose ; but if 
e probe have reached the sac, backward and forward 
ovements will not usually cause puckering of the 
]. If in the former case the instrument be turned 
), and an attempt made to pass it down the duct, a 
Ise passage will be made. 

The direction of the two nasal ducts is either 
.rallel or such that if prolonged upwards they would 
nverge slightly; they very seldom diverge. The 
obe when in the duct should, even if, as usual, its 
wer end be curved forwards, rest against and indent 
e eyebrow ; if it stands forwards from the brow it 
usually in a false passage. 

C. OPEBATIONS FOB STBABISMUS. 

Tenotomy, — The object is to divide the tendon close 
its insertion into the sclerotic. In this country 
e operation is usually done subconjunctivally, 
it in the operations of Graefe and Snellen the 
idon is more or less exposed to view. The internal 
d external recti are the only tendons commonly 
rided, the internal far the more frequently. 
iflBsthesia is seldom necessary except for chil- 
en. Position recumbent. — The operator usually 
tnds on the patient's right whether for right 
left eye; but some prefer to stand behind, 
tag curved scissors. Instruments : Stop speculum 
'ig. 127 shows a convenient and common pattern), 
raight scissors, with blunted points (Pig, 128), 
othed fixation forceps (Fig. 129), strabismus hook 
'ig. 130). There are several forms ot Tiook, ^\SL<et- 
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ing in the length and sharpness of the curve, and 
the shape of the tip. In some the tip is bulbous ; 




FiQ. 127. — Stop, sprlug Bpeculum. 

in others the hook is flattened sideways, but not en- 
larged at the end. 

Operationa, — OrUchetfs operation, — (1) After in- 
troducing the speculum, take the fixation forceps iii 
the left hand, and pinch up a fold of conjunctiva 
over the lower border of the tendon (say of the 
right internal rectus) at its insertion. With the 
scissors make a small opening in this fold close 
to the end of the forceps, and parallel with the 
tendon. A layer of fascia (capsule of Tenon) is 
now exposed, and easily recognised ; it is to he 
pinched up, and an opening made in it correspond* 
ing to the conjunctival wound. By taking deep 
hold with the forceps, both conjunctiva and fasca* 
may sometimes be divided at one stroke. As a rule» 
both conjunctiva and Tenon's capsule are thicker in 
children than adults. 

(2.) Take the hook in the right hand (holding 
the wound open with the forceps in the left), 
and pass it, concavity downwards and point ba(4' 
wards, through the opening in the fascia, as i&r as its 
eibow, keeping its end always flat against the sclero- 
tic. Next turn tlie gil^ oi ^iJaa VwJb. ^^irajrds, still 



OPSUTieiTB XOH BTBABISMUB 




a 
I 

ft 
II 
SI 



™ia<id ly tie Bderotic, betw«iii the tendon and the 
Sft il it. end iB Been P"i«*»«.'5»'»* J^ 
„njSiotiT«, »ho" the upper Irniiex ot «i» WiAw^- 
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On now attempting to draw the hook towards the 
cornea it will be stopped by the tendon. If Tenon's 
capsnle have not been well opened the hook cannot 
be passed beneath the tendon, nor swept round the 
sclerotic. — (3) Lay down the forceps, transfer the 
hook to the left hand, holding its handle parallel 
with the side of the nose and tightening the tendon 
by traction forwards and outwards ; pass the scissors, 
with the blades slightly opened, into the wound, and 
push them straight up between the hook and the eye; 
the tendon is divided at two or three snips, with a crisp 
sound and feeling. When the whole breadth of the 
tendon is divided the hook slips forwards beneath the 
conjunctiva up to the edge of the cornea. It is well 
by reintroducing the hook to make sure that no 
small strands of the tendon have escaped, for the 
operation does not succeed unless the division he 
complete. 

The effect may, if necessary, be increased by tying 
the eye out ; a stout suture being passed tiirough 
the conjimctiva, close to the outer border of lie 
cornea and the eye drawn outwards, the ends of the 
thread are attached by strapping to the temple, and 
left for two days. 

ISTo after treatment is needed, but the patient is 
more comfortable if the eye be tied up for a few 
hours. If there be much conjunctival bleeding (as 
is common when no ansestheuc is used) a second 
small hole may be cut in the conjunctiva over 
the upper border of the tendon, to let the blood 
escape. 

The difficulties for beginners are — (1) to be sure 
of opening the fascia ; (2) to avoid pushing the 
tendon in front of the scissors, especially when only 
the upper part remains undivided. 

Division of one internal rectus by this operation 
diminishes the squint by about two lines (4 mm.). 

After the opeiatioTi yiat described the tendon, in 
retracting, draws m\i\Q. \\., \» «* ^^rpa^ ^^s^^ the 
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neigliboTLTing parts of Tenon's capsule and the con- 
janctdya, and these indirect but wide attachments, on 
their part, prevent the tendon from retracting fully, 
and hence the maximum effect of its division is not 
obtained ; moreover, the caruncle is drawn back by 
the retreating tendon, and a hoUowness at the inner 
canthus results ; this is, however, very slight if the 
operation wound be made small, and as near as pos- 
sible to the cornea. To avoid this deformity, and at 
the same time increase the effect, the following modi- 
fication was introduced by Mr. Liebreich. 

lA^eicKs operation, — ^After making the conjunc- 
tival wound as above, the scissors are passed between 
the conjunctiva and fascia, and by repeated hori- 
zontal snips are made to separate these membranes 
freely from one another over the tendon, as far as 
the caruncle. The fascia is then opened, and the 
tendon divided as in the former operation. The 
conjunctival wound is closed by a suture. This 
operation has considerably more effect than Crit- 
chett's, but in my hands the sinking of the caruncle 
has been about the same after both operations. 

The immediate effect of the tenotomy of a rectus 
muscle is lessened after a few days by the reunion 
of the tendon with the sclerotic, but after a few 
weeks or months it is sometimes again increased by 
the stretching of this new tissue. 

Beadjtuttnient or Advancement consists in bringing^ 

forwards to a new attachment the tendon of a rectus 

(generally the internal, occasionally the external) , 

which has become attached too far back after a pre-- 

vioustenotomy,or has become weakened,e.gr. in myopia. 

There are several different operations, but in nearly 

^1 of them the tendon is held in its new position by 

suttires. The operation is tedious and painful, and 

the patient must always be under an ansesthetic. The 

instruments are the same as for tenotomy. 

I generally perform the operation as follows (es- 
sentially bj CntcheWa method) : — A. vetl\(i«X\iLQ^&vQra^ 
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is made about 4 mm. from the cornea, exposing the 
whole width of the tendon, but the conjunctiva is 
not extensively dissected up from it. The tendon is 
then divided on a hook in the usual way. Two or 
three double-needled sutures are then passed from 
within outwards, through the flap formed by the 
tendon, fascia, and conjunctiva, at a considerable 
•distance from its free edge, and the flap then 
shortened by cutting off its free border. The deep 
ends of the sutures are next passed, by means of 
their remaining needles, from within outwards, 
through fascia and conjunctiva, close to the border 
of the cornea, taking as broad a hold as possible. 
At this stage the external rectus is to be divided, 
and a stout traction suture introduced at the outer 
side of the eye (see p. 334), by which it can be 
drawn in. The tendon sutures are now tied, aad 
the eye kept as far inwards as possible by fastening 
the traction suture to the bridge of the nose with 
strapping. The traction suture cuts out in a day or 
two ; the tendon sutures should be left in a week. 
The pain and swelling, which for a few days are 
sometimes considerable, are best relieved by ice, or 
a spirit lotion, to the lids. The final result is not 
reached for several weeks (p. 311, 4). 



D. EXCISION OF THE BYE. 

Instruments as for squint, but the scissors curyed 
on the flat. The operator may stand either behind 
or in front. (1) Divide the ocular conjunctiva all 
round, close to the cornea. (2) Open Tenon's cap- 
sule, and divide each rectus tendon and the neigh- 
bouring fascia on the hook ; the two obliques are 
seldom divided on the hook. (3) Make the eye 
start forwards by pressing the speculum back behind 
the equator of the globe. (4) Pass the scissois 
backwards along t\ie ^detotic till their open blades 
can be felt to embxaGfe ^<6 Qi^>aa ii^esri^ ^fiKfi^^ised 
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J its toughness and thickness), and divide it by a 
ingle cut, while steadying the globe with a finger of 
be other hand. Finish by dividing the oblique 
luscles and remaining soft parts, close to the globe, 
ipply pressure for a minute or two, and then tie up 
ightly for six or eight hours with an elastic pad of 
mall sponges overlaid by cotton wool. There is 
carcely ever serious bleeding. The artificial eye 
lay be fitted in from two to three weeks.* 

After some weeks or months a button of granula- 
Lon tissue occasionally grows from the scar at the 
ottom of the conjunctival sac, and should be 
tupped off. 

The operation is more difficult when the eye is 
uptured or shrunken, or the surrounding parts 
auch inflamed and adherent. The order of division 
ff the muscles is immaterial. The important points 
jre to leave as much conjunctiva as possible, so as 
form a deep bed for the glass eye, and by keeping 
he scissors close to the globe during the whole ope- 
ation, to avoid unnecessary laceration of the tissues. 

When, as in some cases of intraocular tumour, it is 
lesired to remove another piece of the optic nerve, 
he nerve should be felt for with the finger, seized 
md drawn forward with the forceps, and cut ofl^ 
'urther back with the scissors. 

Abscission is the removal of a staphylomatous 
somea with the front part of the sclerotic, leaving 
he hinder part of the globe, with the muscles 
attached, to serve as a movable stump for carrying 
he artificial eye. Four or five semicircular needles 
arrying sutures are made to puncture and counter- 
)uncture the sclerotic, just in front of the attachments 
►f the recti ; the part of the globe in front of the 
leedles is cut off, the needles drawn through, and 

* The glass eye must be renewed as often as it gets rough, 
;enerally at least once a year. Some persons Lave much diffi- 
julty in tolerating it, and they must be couteut t© Y?ft«t \\. \5yt 
mly a part of the day. It is always to be Temovft^«A.\«^Mv\aft. 
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the sutures tied. The operation is admissible only 
when the ciliary region is free from, disease, and 
has therefore a very limited application ; even in 
the most favourable cases the stump is not entirely 
free from the risk of setting up sympathetic inflam- 
mation, and I therefore never perform it. It is said 
that if the sutures are passed only through the con- 
junctiva or the muscles, the risk is less than when 
they are passed through the sclerotic. 

The recently revived operation of opticO'dliary 
neurotomy, in which the optic nerve and all the ciliary 
nerves are divided without removal of the globe, with 
the view of preventing sympathetic disease, appears 
to me to be bad surgery. The sensibility of the 
cornea, abolished by the operation, often returns, 
proving that the ciliary nerves have reunited. The 
cut ends of the optic nerve have also been found re- 
united. The operation therefore cannot be rehed 
upon to destroy these, nor, it may be added, any of 
the other possible paths (p. 132) along which sym- 
pathetic irritation and inflammation may travel; 
indeed, sympathetic inflammation has been obserred 
to follow the operation in at least one case. 

E. OPEBATIONS ON THE COBNEA, 

Removal of foreign "bodies, — Position as for 1. 
Instruments : a steel spud (Fig. 131), or a broad 





Fia. 131. — Corneal spud. Fia. 132. — ^Broad needle. 

needle with double cutting edge (Fig. 132). The 
eyelids are held open by the index and ring fingers, 
and the eyeball steadied by the middle finger placed 
against the temporal side of the globe. The diip ^ 
gently picked or tilted off by placing the edge of the 
spud beneath it, or, if firmly embedded, a certain 
amount of scraping may \>^ TL<^c^%'aa»T5 • The first few 
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touches, by wliich the epithelium is removed, eause 
the most pain. If the foreign body be barely em- 
bedded in the epithelium, a touch with a little roll 
of blotting paper will often detach it. When a frag- 
ment of iron has been present for more than a couple 
of days, its corneal bed is usually stained by rust, * 
and a little plate or ring of brown corneal slough can 
often be picked o£E after the removal of the chip ; 
but, as a rule, this minute slough may be left to 
separate spontaneously. After-ireaimefivt, — Tie the 
eye up so as to protect the corneal surface from 
friction and irritation ; a drop or two of castor oil 
placed in the conjunctival sac lubricates the cornea 
and lessens the irritation. Atropine is to be used if 
there be marked congestion and photophobia. 

When a splinter is deeply and finnly embedded, 
especially if it has penetrated the cornea and is pro- 
jecting into the anterior chamber, its removal is often 
very difficult. Unless great care be taken the 
splinter in such a case may be pushed on into the 
chaml)er, and the iris or lens be wounded. This 
may sometimes be prevented by passing a broad 
needle through the cornea at another part and lay- 
ing it against the inner surface of the wound, so as 
to form a guard or foil to the foreign body, the 
latter being removed by spud or forceps from the 
front. 

A foreign body in the anterior chamber should, in 
X'ecent cases, always be removed, and the piece of iris 
on which it lies must generally be excised. In cases 
of old standing we may judge by the symptoms 
'Whether to operate or not. 

Paracentesis of the anterior chamber. — Position as 
for 1 , or recumbent ; anaesthesia seldom necessary. 
Instruments : a paracentesis needle (Fig. 133) with a 
Very small, short, triangular blade bent at an obtuse 
^ngle (like a minute bent keratome) ; or a broad 
Xieedle (Fig. 132). The former is more safe, a» tV^fe 
l>lade is too short to reach the iria oic \ev:ks, ^^^^ 
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if the patient should jerk his head. If the contentg 
of the chamber do not follow the needle on its 
withdrawal, a small probe (Fig. 133) is passed 




Fig. 133. — Paracentesis needle and probe moanted on same 

handle. 

into the wound. In cases where the operation 
needs repetition every day or two the original wound 
can generally be re-opened with the probe. Speculum 
and fixation forceps should be used unless the patient 
has good self-control. 

Corneal section for Hypopyon ulcer. — Position re- 
cumbent. Anaesthesia not usually needed. Instru- 
ments : a Graefe's or Beer's cataract knife (Figs. 141 
and 147), speculum and fixation forceps. TheindsioD 
is carried through the whole thickness of the cornea 
from one side of the ulcer to the other, being l)oth 
begun and finished in sound tissue. Or it may be 
placed entirely in sound cornea, or at the sdero- 
corneal junction (p. 101), leaving the ulcer un- 
touched ; the last position avoids all risk of wound- 
ing the lens. 

The knife is entered at an angle with the plane of 
the iris, its edge straight forwards ; when its point 
is seen, or judged, to have perforated the cornea, the 
handle is depressed until the back of the knife lies 
parallel with the iris, and the blade then pushed 
straight across the' ulcer to the point chosen for 
counter-puncture ; often in practice it is simply pushed 
on till it cuts out. The aqueous ought not to escape 
until the point of the knife is engaged in its counter- 
puncture, but an earlier escape cannot always ^ 
avoided. If it is desired to keep the wound open, 
its edges are to be separated by a probe every second 
or third day. T\i^ \J0^3J3L^ ^q^^ o^oklY ^* ^' 
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udess kept open, but after having been opened a 
ew times, it sometimes remains patent for longer. 

Operations for eoniccU cornea. — The object is to 
)roduce a scar at the apex of the cone, which by con- 
tracting shall reduce the curvature, and so diminish 
he high degree of irregular myopic astigmatism to 
^hich the condition gives rise. 

There are three methods. (1.) Graefe's operation 
consists in first carefully shaving o£E the apex of the 
K)ne without entering the anterior chamber, and 
ihen producing an ulcer by touching the raw surface 
nth solid mitigated nitrate of silver (F. 1) and 
K) obtaining a scar. The application needs great 
»re, and the after-treatment is troublesome, as 
;here is the risk that more inflammation than is 
wished for may set in. (2.) In another operation 
he apex of the cone is cut off with a cataract knife, 
he anterior chamber being entered, and the wound 
)ither left to close or united by sutures ; there 
vre several different modes of removing the little 
piece. (3.) Mr. Bowman removes the outer layers 
)f the cone by means of a very delicate cutting 
nrephine, and leaves the surface to heal and con- 
tract. I believe that No. 2 gives on the whole the 
)e8t results. 

After-treatment — Atropine and compressive hau- 
lage until the wound hd.s closed; antiphlogistic 
reatment, and heat locally, if inflammatory sym- 
ptoms arise. 

All operations for conical cornea are difficult to 
>erform and somewhat uncertain in result, but in 
dony cases vision improves from barely seeing very 
irge letters before operation, to reading small print 
fterwards. The final result is never gained for 
everal months. An artificial pupil may be neces- 
ary if a large corneal opacity finally remains^ 
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F. OPERATIONS ON THB IBIS. 

A portion of the iris is very often remoYcd l)y 
operation (iridectomy), and with yarions objects. 
The principal of these are — (1) the direct improve- 
ment of sight by altering the position and size of the 
pupil (artificial pnpil) ; (2) to influence the course of 
an active disease — glaucoma, iritis, ulcer of cornea 
with hypopyon; (3) to remove the risks attending 
" exclusion " and " occlusion " of the pupil, by re- 
storing communication between the an- 
terior and posterior chambers; (4) as 
a stage in the extraction of cataract. 

Artificial pupil, — The object is to re- 
move the portion of iris in the position 
Fig. 134. — best adapted to sight ; thus, in cases of 
Iridectomy leucoma the iridectomy is made opposite 
forSdal the clearest part of the cornea. When 
pupil. (The the state of the cornea allows it, the 
line of inci- new pupil should be made down-inwards 
sion is in- or straight downwards ; the next best 
tended for pja^e is outward or out-upward; and 
^[^^J^^^ straight upwards is, of course, least 
(Wecker.) nsef ul, because the new pupil will ^ 
covered by the lid. The colobonia 
should generally be small, and often only the inner 
(pupillary) part of the chosen portion is to be re- 
moved, the outer (ciliary) part being left (Fig. 134), 
so as to prevent the light from passing through the 
margin of the lens (p. 14). After such an opera- 
tion the pupil will be oval or pear-shaped, and 
widest towards the centre. The incision should lie 
in the corneal tissue, if only the pupillary part of th^ 
iris is to be removed ; but if only a narrow zone of 
cornea remain clear the incision must lie a little oat- 
side the sclero-comeal junction lest its scar shotdd 
interfere with the transparency of the remainiD^ 
clear cornea. The loop of iris should be cutoff 
with a single snip. 
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In iridectomy for glaucoma the coloboma is to be 

large, the iris to be removed quite up to its ciliary 

attacbment, and the incision to lie as far back in the 

sclerotic as possible (1 to 2 mm. from the border of 

the cornea is not too far). The coloboma should be 

wider towards the incision than towards the pupil 

(" key-hole pupil ") (Fig. 135). The 

loop of iris, when drawn out, is usually 

cut first in one angle of the wound, 

then torn from its cHiary attachment 

by carefully drawing it over to the 

other angle of the wound, and its 

other end cut, the points of the scis- ^ ?: ^? -^« 
, . -I J • X •j.-L* J.V T Iridectomy for 

sors Demg pushed just within the ups glaucoma 

of the wound to ensure removal of the ( Wecker). 
largest possible portion. 

The ^fficulty of making an artificial pupil (for opti- 
cal purposes) of the best shape, Le, broad towards the 
natural pupil and narrow towards the circumference, 
is, owing to the small size of the parts, much greater 
thanwoiddbe at first supposed, and several methods 
are in use. In Mr Critchett*s iridodesis the loop of 
iris is drawn out through a small opening, and stran- 
gulated by a fine ligature tied round it just over the 
incision ; the little loop soon drops off, and the result 
is a pear-shaped pupil, with its broad end towards the 
centre. The inclusion of iris in the track of the wound 
has sometimes set up severe irritation, and even de- 
structive irido-cyclitis, and on this account the opera- 
tion is now but seldom performed. Another plan is 
to draw out a small loop of iris with a blunt hook 
(Tyrrell's hook), and to cut off only the pupillary 
bortion ; this method is uncertain, but, on the whole, 
it gives good results. Mr Carter cuts out a V-shaped 
bit of iris by introducing a pair of blunt-ended indo- 
tomy scissors through the corneal incision, opening 
the blades, and cutting out just as much iris as is 
intruded between them by the gush of the escaping 
aqueous. This operation requires m\Vft\im<5tR^>^3AL 



344 OPBIULTION8 

entails some risk of wounding the lens, but when 
well performed it gives an exodilent artificial pupiL 

Indotamy (iritomy). — ^In this operation an artifi- 
cial pupil is formed by the natural gaping of a 
simple incision in the iris. It is only applicable 
when the lens is absent. Through a small mdsion 
in the cornea, between the centre and margin, the 
scissors (shears) shown at Fig. 136 are passed; 
the more pointed blade is passed behind the iris as 
far as is deemed necessary, and the iris and hiae 
membrane divided by a single closure of the blades. 
It is sometimes necessary to make a second cut at an 
angle with the first, so as to include a V-shaped 
tongue of iris which will shrink and allow a hu^r 
pupil. 

Iridotomy is most useful when the iris has become 
tightly drawn towards the operation scar by iritis 
occurring after cataract extraction (Fig. 148). Th< 
line of the cut in the iris should lie, as nearly as maj 
be, across the direction of its fibres, ana shoul< 
always be as long as possible. In cases of this soi 
or when, without much dragging of the iris toward^^ 
the scar, the pupil is filled by iritic or cycHti -^ 
membrane after cataract extraction, iridotomy yield— « 
a better pupil than iridectomy, and with less dif 
turbance of, and no dragging upon, the ci 
body. 

The operation of iridectomy. — Position recumbent> ; 
file operator usually stands behind. Ansesthesia :x« 
always advisable, though in urgent cases iridectomy 
can be successfully performed by an adept without it. 
Instruments : stop speculum (Fig. 127), fixation 
forceps, bent keratome (Fig. 137), iris forceps, bent 
at various angles according to the position of ifa^ 
iridectomy (Fig. 139), iris scissors with elbow bend 
(Fig. 138), of which some patterns have one or both 
blades probe pointed, a curette (Fig. 143) for re- 
placing the cut ends of the iris, and preventing their 
incarceration in tiie oji^^ oi \>\i^ ^ound. ^e in- 
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dotomy scissoiis (Fig. 136) are very conyenient, espe- 
ciallj for downward and inward operations, and for 
the left Hand. Graefe's cataract 
biife (Fig. 141) is preferred to the 
triangular keratome,by someopera- 
tors, in iridectomy for glaucoma. 

The conjunctiva is held by the 

fixation forceps near the cornea, at 

a point opposite to the place selected 

for puncture. (1.) The keratome 

ie to be entered slowly, steadily 

X>UBhed on across the anterior 

chamber tiU the wound is of the 

<3e8ired size, then slowly withdrawn, 

^jid, in withdrawal, its blade care- 
fully turned to one side, so as 

^t:^ lengthen the internal wound. 

'3?WD points need attention :— as 

^^oon as the point of the knife is 

^^isible in the anterior chamber, it 
be tilted slightly forwards to 
Toid wounding tibie iris and lens ; 
care must be taken not to tilt 

^t sideways, for if this be done the 

^'^yound, instead of lying parallel 

^^ih the border of the cornea, will 

Hie more or less across that line. 

TThe incision is made almost as 

:uuch by lifting the eye against the 

^kiife with the fixation forceps, as 
l)y pushing the knife against the 
^ye. The forceps are now laid 
down, or if fixation be still neces- 
sary, they are giyen to an assistant, 
lyho is to gently draw the eye into 
the position required for the next 
step ; in so doing, he is to draw away from the eye, 
not to push the ends of the forceps against the scle- 
rotic. (2.) The iris forceps are intiodLVXcfeftL, ^';i^"^^ 



ttO 



Fig. 136. — Irido- 
tomy scissors. 
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into the wound, and passed very nearly to the pupil- 
lary border of the iris, before being opened and made 
to grasp it. By seizing the pupillary part of the iris, 
its inner circle is certain to be brought outside the 
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wound, when the forceps are now withdrawn ; if 
iris be seized in the middle of its breadth, a button- 
hole may be cut ow\»» ^^.tlJ^l >(Jafe ^\x?^\L\ary part left 
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standing. Often the iris is carried into the wound 
by the gush of aqneons as the keratome is with- 
drawn, and it is then seized without passing the 
forceps so far into the chamber. (3.) The loop of 
ins haying been cut off, either at a single snip, or 
by cutting first one end and then the other, as in 
glaucoma (p. 343), the tip of the curette is gently 
introduced into eadi angle of the wound to free the 
iris, should it be entangled ; this little precaution is 
of importance in order to prevent inclusion of the 
iris in the track of the wound. The speculum is now 
removed, and the eye, or both eyes, l^ndaged over a 
pad of cotton wool, either with a four-tailed bandage 
of knitted cotton, or two or three turns of a soft 
cotton or flannel roller. 

The anterior chamber is refilled in twenty-four 

hours, except in cases of glaucoma, when the wound 

frequently leaks more or less for several days. It is 

as well in all cases to keep the eye bandaged for a 

week, the wound being but feebly united, and likely 

to give way from any slight blow or other accident. 

Wlien the incision lies in, or partly in, the sclerotic, 

some bleeding generally occurs ; when the eye is 

much congested, this hsemorrhage is considerable, 

and the blood may run into the anterior chamber 

either during or after the excision of the iris ; it can 

be drawn out by depressing the lip of the wound 

w^ith the curette, but if the chamber again fills, no 

prolonged efforts need be made, since the blood is 

usually absorbed without trouble in a few days. In 

diseased, especially glaucomatous, eyes however, its 

absorption is often slow. Secondary hsemorrhage 

sometimes occurs from a diseased iris several days 

after the operation. 

Sclerotomy is an operation for dividing the sclerotic 
near to the margin of the cornea. It is employed in 
glaucoma, instead of iridectomy, or after iridectomy 
has failed. The pupil is to be contracted as much 
as possible by eserine before tbe oi^et^AKssvi, ^ \^ 
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performed subconjunctivally, a Oraefe's cataract 
knife (Pig. 141) being entered through the sclerotic 
near the mai^in of the cornea*, passed in front of 
the iris, and brought out at a cor- 
reeponding point on the other 
aide, so as to include nearly 
one-third of the circnmferenoei 
the puncture and counter-punc- 
ture are then enlai^ed by slow 
sawing movementa ; the central 
quarter of the sclerotic flap, and 
the whole of the conjunctiva (ei- 
cept at the punctures) are left 
Fifl 140— DiHRram- iii'iiTi'Sed. The knife is then 
mBtac aectiomrf^- ^^ow\j withdrawn. The whole 
aiy region, showing Operation is to be done tbij 
path of wound in slowly, that the aqueous hiunoiu 
may escape graduall;; anynwli 
of fluid IS likely to cany tbe 
iris into the wound and caaw > 
permanent prolapse, and thii is 
considered by nearly all operatem 
as very undesirable, if not a, source of danger. If ^ 
-cided prolapse occur the iris should be ezcised.andtk 
operation then becomes a very peripheral iridectomj- 
A moderate d^ree of bulging and separation of the 
lips of the two scleral wounds takes place for > 
week or two, when the scar flattens down, m^ 
finally a mere bluish line is left. Selerotomj i< 
difficult to perform welt ; if the incision be too long 
and too far back there is danger of hDemorrhaC' 
into the vitreous and even of puckering and inSttm- 
mation of the scar and sympathetic ophthalmitis 
of the other eye; in other cases it may be too abort 
or too far forward, and then it is no better than •" 
incision for iridectomy. In Fig. 140 J shows th* 
line of incision in iridectomy for glaucoma, and o 
* Weckei makes it 1 mm. from the clear cornea. 1>> *T 
4wn operations Vaa iaAxatx \« %«iiKiti&-j ilwnt. I mm. 



iridectomy for glai 
com. (/) .nl I 
sclerotomy (S). 
{Compare Fig. 94, 
I and 2.) 
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5 line in sclerotomy. Comparison with Fig. 94,. 
wever, will show that the incisions for iridectomy 
glaucoma vary in position a good deal in different 
ies. 

0. OPEBATIONS FOB CATABACT. 

L. JExtraetion of cataract has been systematically 
ictised for nearly a century and a half. The 
3ration has passed through many important 
uiges, and many different procedures are stiU in 
J. There is also much diversity of practice in 
^rd to ansdsthesia, but a large number of the 
mi experienced operators frequently dispense with 

All the operations are difficult to perform well, 
1 much practice is needed to ensure the best 
>spect of success. The sources of possible failure 
> many, and, as in avoiding one we are very apt to 
1 into another, it cannot be expected that any one 
eration will, in all its details, ever be universally 
opted. At present the majority of surgeons adhere 
)re or less closely to the operation known as the 
Qodified linear " method of von Graefe. 
All operations for extraction of hard cataract agree 

the following points : — (1) An incision is made 
the cornea, at the junction of cornea and sclerotic,. 

even slightly in the sclerotic, large enough to 
re exit to me crystalline lens unbroken, and 
t altered in shape. The knife now almost 




Fig. 141.— Graefe's cataract knife. 

dversally employed is the narrow, thin, straight 
life of von Graefe (Pig. 141). (2) The capsule is 
sely opened with a small, sharp-pointed instrument 
jrstotome or pricker. Fig. 143). (3) The lens i» 
moved through the rent in the capsule (the latter 
ructure remaining behind), either by pressure 
id manipulation outside the eye, oi Vj TCL<SKaa» 
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of a traction instrumeiiit (scoop or spoon. 
Fig. 142) passed into the eye just behind 
the lens. Most operators have abandoned 
the habitual use of the scoop, reserving it 




as: 



Fia. 142. — Cataract spoon. 

for certain emergencies and special cases. 
— (4) Iridectomy is very often performed as 
the second stage, not with the primary ob- 
ject of facilitatiDg the exit of the lens, but to 
lessen the after risks of iritis; since it has 
been found that, if no iridectomy be done, 
the portion of iris traversed by the lens is 
often so bruised or stretched, as to become 
the starting-point of severe traumatic 
iritis. The following are the chief varieties 
of operation at present practised. 

(a.) Linear exi/raction (best described 
here, though not applicable to hard ca- 
taract). — A small incision (4 to 6 nun.) 
is made by a keratome (Fig. 137) well 
within the margin of the cornea. It is 
often better, though not essential, to 
make a small iridectomy. After opening 
the capsule the lens is squeezed out piece- 
meal, or coaxed out by depressing the 
outer lip of the wound with the curette 
(Fig. 143). Only quite soft cataracts, or 
those in which the nucleus, though finO) 
is very small, can be so dealt with. 

The wish to extend the principle of 
a straight wound to 'full-sized hard ca- 
taracts led von Q-raefe, in 1865, to intro- 
duce (6) the ** modified linear " or *^peri' 
pheral linear ^^ exXit^j^aNuYovi^ \si 'vhich the 
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ndsion lies slightly beyond the sdero-comeal juiiction 
(Pig. 145, 2), aaid consequently involves the conjunc- 
tiva, of which a flap is made. The incision is intended 
to form an arc of the largest possible circle, i, e, of 
the scleral, not of the corneal, curve ; its plane, there- 
fore, must lie as nearly as may be in a radius of 
the scleral curve, and at a considerable angle with 
that of the iris (Pig. 146, 2). A large iridectomy 
is performed as the second stage. The incision 
is made with the Graefe kDife (Fig. 141), which is 
at first directed towards the centre of the pupil and 
then brought up to the seat of counter-puncture. 
The edge is turned somewhat forward during 
the greater part of the proceeding, and the cut 
completed by sawing movements. The iridectomy 
is occasionally made several weeks before the extrac- 
tion ("preliminary iridectomy"), the parts being 
allowed to become perfectly quiet in the interval. 
The disadvantages of the peripheral linear extrac- 
tion are ; — the frequency of bleeding from the con- 
junctiva into the anterior chamber, the parts being 
thus obscured ; a considerable risk of loss of 
Titreous, owing to the peripheral position of the 
wound, and sometimes a difficulty in making the 
lens present well ; a small but appreciable risk that 
"the operated eye will set up sympathetic inflamma- 
tion, the wound lying in the ** dangerous region " 
(p. 132) ; lastly, there is a tendency to make the 
wound rather too short in order to avoid some of 
these risks, and thus difficulties are introduced in 
the clean removal of the lens. Its great advantage 
lies in the very small attendant risk of suppurative 
inflammation. 

A variety of this operation consists in placing the 
incision rather further down, and at the same time 
^ving it a somewhat sharper curve, so that it forms 
an arc of a smaller circle than before, but is still not 
concentric with the cornea (Fig. 145, 3, upper sec- 
tion). The puncture is directed Bome^^i"a.\» ^<aHrcL- 



352 OPEBATIONS 

wards (as at the right-hand end of the Figure), and 
its plane, which at the puncture and counter-punc- 
ture is almost parallel with the iris, alters to nearly 
a right angle at the summit of the flap. The track 
of the wound, i£ shaded, would appear as in the figure. 
(c) Short flap (de Wecker). — The incision, made 
with the same knife, lies exactly at the sclero-comeal 
junction, and is of such an extent tliat 
it has a height of about 3 mm. (iof 
the diameter of the cornea) (Fig. 144). 
A narrow rim of conjunctiva remains 
attached to the flap. The iridectomj is 
small (as in Fig. 134). For very bulky 

Fig. 144. cataracts this incision is not quite large 

Short flap, enough. 

(d.) The incision has nearly the same 
curve and plane as in h, but the greater part of it lies con- 
siderably within the margin of the cornea (eomeal 







Fig. 146. — Paths of incision for extraction of cataract 1|0W 
flap ; 2, peripheral linear ; 3 (upper fig.), a variety of the 
peripheral linear ; (lower fig.) corneal section. The woond 
appears as a narrow slit (2) or a hroad tract (1), when seen 
from the front, according to the inclination of its "fi^^' 
The dotted circle shows the average outline of the lens* 
Compare Fig. 146. 

section) y and iridectomy is usually dispensed with. 
Liebreich and Bader make the section downwards, its 
plane forming an angle of about 45° with that of 
the iris (Fig. 145, 3, lower section). In Lebrun's 
corneal operation an almost identical section is made 
upwards ; the upper section of 3, Fig. 145, if placed 
further in the cornea, would nearly represent it. 
The corneal operations, without iridectomy, are com- 
paratively easy to pexionxi, e^cvi ^^r^oviJ^ ^ssfiaathesia, 
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leir results are often marred by extensive adhe- 

•f the iris to the scar. It is unlikely that they 

ain general adoption. 

3 an advantage to use eserine for a 

r two after the operations c and d, 

to lessen the risk of the iris be- 
g permanently engaged in the 
i. 

Flap extraction (Daviel, Beer). — 
ncision is slightly within the vi- 
margin of the cornea, concentric 
t, and equal to at least half its cir- 
rence (1, Fig. 145), thus forming a 
arc of a small circle. The plaiie 
3 incision is parallel with that of 
is (1 Fig. 146). No iridectomy is 
The incision is made with the 
ular knife of Beer (Fig. 147), in 
the blade near its heel is somewhat 
than the height of the flap, the sec- 
)eing completed by simply pushing 
life across the anterior chamber flat 
the iris, its back corresponding to 
Lse of the intended flap. The inner length of 
3und is less than the outer by the thickness 
obliquely cut cornea at each end (1, Fig. 145). 
) flap operation is usually done without ansBS- 
, and neither speculum nor fixation forceps are 



Fig. 146.— 
The same 
sections 
seen in 
profile, 
showing 
the plane 
of the in- 
cision in 1, 
2, and the 
lower sec- 
tion of 8. 




FiQ. 147. — Beer's cataract knife. 

i. The after treatment is troublesome, but 
everything does well the result is almost 
t, the pupil retaining its natural size, shape, 
lobility. But the great height of the flap, in 
rtion to its width, renders it "«jerj Y^^Jt^fe \jci ^g^:^ 
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or even to fall forwards^ and this, with the fact that 
the whole wound lies in corneal tissue, considerably 
increases the risk of rapid suppurative inflammation 
of the cornea ; the iris often prolapses and becomes 
adherent to the wound, and even apart from this, 
severe iritis is a common occurrence. For these 
reasons the old flap extraction has been almost 
abandoued in favour of the peripheral linear, corneal 
section, and short flat operations, which, though 
giving perhaps a smaller percentage of results that 
can be called " perfect," yield a much larger average 
of useful eyes. 

Historically, the flap operation was the earliest; 
then came the linear operation; thirdly, the modified 
or peripheral linear operation, with iridectomy ; and 
lastly, the modem corneal operations and short flap, 
the aim of which is to gain the substantial advan> 
tages both of the old flap and the modified linear 
methods, without the great risks of the former or the 
imperfections of the latter. 

Of other operations the most important is Pagen- 
stecher's, in which the lens is removed by a scoop in 
its unbroken capsule. It is most applicable to 
cataracts which are over-ripe or are complicated with 
old iritis, and to Morgagnian cataract (p. 158). 

The chief complicatioTis which may arise during 
extraction of cataract are : — (1) too short an incision; 
this is best remedied by enlarging with iris scissors. 
(2) Escape of vitreous before expulsion of the lens; 
this is a signal for the prompt removal of the lens 
with a scoop (Fig. 142), the vitreous being then 
cut off level with the wound by scissors. (3) 
Portions of the lens remaining behind after tiie 
chief bulk has been expelled ; they should be coaxed 
out by gentle manipulation after removal of the 
speculum. 

After treatment of ext/roAMon by the modified liMtfy 
short Jla^y and corneal opefraUcma*— TVi<5k ^o^tient is best 
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in bed for from four to seven days. The dressing 
consists of a piece of soft linen overlaid by a pad of 
cotton wool, and kept in place hj a four-tailed ban- 
dage of knitted cotton, or a narrow flannel roller. 
Both eyes are to be bandaged. The room should be 
kept nearly dark for at least a week, all dressings and 
examinations being made by the light of a candle. 
The dressings are removed and the lids gently 
cleansed with warm water twice a day, their edges 
being separated by gently drawing down the lower 
lid, so as to allow any retained tears to escape ; this 
cleansing is very grateful to the patient. Some 
surgeons open the lids and look at the eye the day 
after the operation ; but many prefer to leave them 
closed for several days unless there are signs that 
the case is doing badly (p. 162) * It is a good 
practice to use one drop of atropine daily after the 
third day, to prevent adhesions should iritis set in. 
During the first few hours there will be some sore- 
ness and smarting, and at the first dressing a little 
blood-stained fluid, but after this there should be no 
material discomfort, and nothing more than a little 
mucous discharge, such as old people often have. 
When first examined (from two to seven days after 
operation) the eye is always rather congested from 
having been tied up ; but there should be no che- 
mosis, the wound should be united so as to retain 
the aqueous, and its edges clear. The pupil is ex? 
pected to be black unless it is known that portions 
of lens matter have been left behind. If all oe well, 
the bandage may be left off during the daytime at 
the end of a week or ten days, a shade being worn ; 
tut it should be re-applied at night for the first two 

* Old people occasionally get delirious during the confine- 
ment in bed after iridectomy or extraction of cataract, and for 
6uch patients the rules as to bandaging and darkness should be 
relaxed. Some operators of large experience have abandoned 
dark rooms for all cataract cases ; and a few bandage only the 
operated eye, leaving the other open. 
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or three ireeks to prevent accidents from moyements 
during sleep. At the end of a fortnight, if the 
weather be fine, the patient may begin to go out, the 
eyes being carefully protected from light and wind 
by dark goggles, and he may be out of the surgeon's 
hands in from three to four weeks. 

After-ojperationa. — ^When iritis occurs (p. 162) the 
pupil becomes more or less occluded by false mem- 
brane, and the subsequent 
contraction of this mem- 
brane, may draw the iris 
towards the scar, so that 
, ^^ ,^^^^ ,^^- the pupil is at once blocked 

"^'^Sfe*^ ?^^ displaced (Fig. m 

'"**^^^^ In slight cases sight i8 

Fig. 148.— Diagram of oc- greatly improved by sim- 

t'^^J&Xr Plytearingacrossthemem- 

upward extraction of ca- ^^ane and capsule with a 

taract. fine needle, andtreatingthe 

case as after discission of 
soft cataract. But in severer cases an artificial pupil 
must be made, either by iridectomy or iridotomy 
(p. 342). 

2. Solution (IHscission) operations, — ^In these tne 
lens is gradually absorbed by the action of the aqueons 
humour admitted through a wound in the capsnle 
(pp. 157 and 169).— (1) The pupil is fully dilated by 
atropine; (2) an ansBsthethicis given unlessthepatient 

is old enough to control himself well, for the slightest 
movement is attended by risk ; (3) the lids are held 
open by the fingers, or a stop speculum and fixation 
forceps used ; (4) a fine cataract needle (Fig. 1^) 




JBia. 149. — Cataract needle. 



is directed to a point a little within the border of the 
cornea (usually the owter border), and when close to 
its surface is phmge^ c^^^-^ ^tA xaiiSaKt ^bUqiiely 
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into the anterior cliamber. Its point is tlien carried 
to the centre of the pupil (Fig. 150), dipped back 
through the lens-capsule, and a few gentle move- 
ments made so as to break up the centre of the 
anterior layers of the lens ; (6) the needle is then 
steadily withdrawn. Special care is taken not 
to wound, nor even touch, the iris, either on enter- 
ing or withdrawing the needle, and not to stir up 
the lens deeply nor too freely. 

After ' treatment — The 
pupil to be kept widely 
dilated with atropine (F. 
26), a drop being applied 
after the operation, and 
at least six times a day fiq 150.— Discission of 
afterwards, or much of- cataract, 

tener if there be threaten- 
ing of iritis. Ice or iced water is in every case to be 
applied constantly for forty-eight hours after the 
operation,* as for traumatic iritis (p. 124), and the 
patient to remain in bed in a darkened room for a 
iew days. A little ciliary congestion for two or three 
days need cause no uneasiness, but the occurrence 
of pain, increase of congestion, and alteration in 
the colour of the iris (commencing iritis), are indi- 
cations for the application of leeches near the eye and 
the more frequent use of atropine. 

If the cataract were complete, no marked change 
will be seen for some weeks ; if partial (e.g. lamel- 
lar), in a day or two the part of the lens near the 
needle wound, and in a few days the whole lens, 
will become opaque. In from six to eight weeks 
the lens will have become notably smaller (flattened 
or hollowed on the front surface). If the eye be 
perfectly quiet, but not unless, the operation may 
now be repeated in exactly the same way, and with 
the same after-treatment and precautions, but the 

* I have to thank my colleague, Mr. Quxm, te \>\2^^9^)^»aft^^ 
suggestion. 



358 OPE&A.TIONS 

needle may be used more freely. The bulk of tlie 
lens will generally disappear after the second opera- 
tion, but the needle has often to be used a third 
or a fourth time for the disintegration of small 
residual pieces, or in order to tear the capsule if it 
has not retracted enough to leave a clear central 
pupiL A small whitish dot remains in the cornea 
at the seat of each needle puncture. 

3. Extraction by suction, — ^This operation is appli- 
cable to completely soft cataracts* The pupil is to 
be dilated b^ atropine. The lens-capsule is opened 
as in Discission (p. 356), but more freely. Then an 
incision is made obliquely through the cornea 
between its centre and margin, with a keratome 
(Fig. 137) or broad needle (Fig. 132), and the nose 
of the syringe passed through the wound and gently 
dipped into the lacerated lens-substance. By very 
gentle suction the semifluid lens-matter is then drawn 
gradually into the syringe. The instrument is not 
to be passed behind the iris in search of fragments. 
Nearly the whole of the lens is removed. The after- 
treatment is the same as for needle operations. Two 
forms of syringe are in use : Teale's, in which the suc- 
tion is made by the mouth applied to a piece of flexible 
india-rubber tubing ; Bowman's, in which the suc- 
tion is obtained by a sliding piston worked by the 
thumb moving along the syringe. It is often better, 
and in lamellar cataract necessary, to break up the 
lens freely with a fine needle a few days before using 
the syringe, and thus allow it to be thoroughly 
macerated and softened in the aqueous humomr; 
atropine and ice must be used freely in the interval 
between this needle operation and the suction ; and 
the surgeon must be prepared to interfere before the 
day appointed for the suction should inflammatoij 
symptoms be set up by the rapid swelling of thfe 
lens (p. J.57). Suction is a very delicat-e operation, 
but in my experience highly satisfactory. 



PAET III 

DISBASES OF THE EYE IN BELATION TO GENERAL 

DISEASES. 



CHAPTER XXni 

In stating very shortly the most important facts 
bearing on the connection between diseases of the 
eye and of other parts of the body, it is convenient 
to make the following subdivisions : — (A) the eye 
changes occur as part of a general disease ; (B) the 
ocular disease is symptomatic of some local malady 
at a distance ; (C) the eye shares in a local process, 
affecting the neighbouring parts. 

(For the clinical details of the various eye diseases 
referred to in this chapter, see Part 11.) 

A. General diseases, in which the eye is liable to 
4suffer. 

Syphilis is, directly or indirectly, the cause of a 
large proportion of the more serious diseases of the 
^ye. 

1. Acquired syphrlUs. — ^Primary stage. Hardchan* 
€res are occasionally seen on the eyeHd, and even far 
l)ack on the conjunctiva (p. 67). 

Secondary stage (sore throat, shedding of hair, 
eruption and condylomata). — Iritis is common be- 
tween two and eight or nine months, and does not 
H>ccur later than about eighteen months, after the 
-contagion ; in from two-thirds to three-fourths of the 
-cases both eyes suffer ^ there ia a mSbiVL^XJ^'tL^^^^^ 
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to exudation of lympli (plastic iritis), sLown bj 
keratitis punctata, haze of cornea, and less com- 
monly by lympb-nodules on the iris. In some cases 
there are symptoms of severe cyclitis, leading to de- 
tachment of retina and secondary cataract, and but 
little iritis ; but the cyclitis of acquired syphilis does 
not give rise to ciliary staphyloma {compare p. 128). 
Syphilitic iritis, though sometimes protracted, rarelr 
relapses after complete subsidence. — ChoroidiiU and 
retinitis generally set in rather later, from six 
months to about two years after the chancre; 
seldom as late as four years.* The two conditiooB 
are most often seen together, but either may occur 
singly ; and in each the vitreous generally becomes 
inflamed. These conditions are essentially chronici 
the retinitis being often, and the choroiditis some- 
times, liable to repeated exacerbations or recur- 
rences ; whilst in some cases the secondary atropbi^ 
changes progress slowly for years almost to blind- 
ness, often with pigmentation of the retina. Syphi- 
litic choroiditis and retinitis usually affect both 
eyes, but often in an unequal degree, and even vhen 
severe the disease is occasionally limited to one eje. 
— Keratitis, indistinguishable from that of inherited 
syphilis, is amongst the rarest events in the acquired 
£sease; when it occurs it is usually in the secondary 
sta^e of the disease. 

Later periods. — Ulceration of the skin and con- 
junctiva of the lids, gummatous infiltration of th^ 
Hds and sclerotic, and nodes in the orbit (whetiier 
cellular or periosteal) occur but rarely. Oculo-fM^ 
paralysis is one of the frequent ocular results ol 
syphilis. It may depend upon gumma (syphiKtic 
neuroma) of the affected nerve or nerves in the orUt 
or in the skull, or upon gummatous inflammation tf 
the dura mater at the base of the skull, mattiBg 
the nerves together, or on disease of nerve centres. 

* A few cases ate on. record in which it appeared not to bavt 
begun till abotkt tea ^eax« aSVat vc&fi^<(scL« 
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The gummatous nerve lesions seldom occur very late 
in tertiary syphilis. 

The optic disc is often inflamed or atrophied as an 
indirect result of syphilitic disease of the eye or of 
the nervous system ; but the terms " syphilitic optic 
neuritis " or " syphilitic optic atrophy " are seldom 
applicable in any more direct sense. — The retinitis 
of the secondary stage affects the disc, and, when 
atrophy of the retina and choroid occur, the disc be- 
comes wasted in proportion ; whHst in rare cases the 
retinitis of secondary syphilis is replaced by well- 
marked papillitis. Such cases must not be confused 
witb others, still more rare, in which double papillitis, 
passing into atrophy, occurs with all the symptoms 
of severe meningitis in secondary syphilis. Tertiary 
syphilitic disease, anywhere within the cranium, com- 
znonly causes optic neuritis, in the same way as do other 
coarse intra-cranial lesions (p. 203) ; but neuritis may 
also be caused more directly by gummatous inflam- 
mation of the trunk of the optic nerve, or of the- 
chiasma. — Prima^ry progressive atrophy of the disca 
occurs in association with locomotor ataxy and 
ophthalmoplegia externa of syphilitic origin; pro- 
Imbly in a few instances the optic atrophy occurs 
alone, or for a time precedes the other changes in 
sypMlitic, as it is known to do in non-syphilitic, ataxy. 
2. Inherited syphilis. — In the secondary stage. — 
Iritis corresponding to that in the acquired disease- 
is seen in a small number of cases, and occurs be- 
tween the ages of about two and fifteen months. It 
often gives rise to much exudation, leading to occlu* 
sion of the pupil, and is frequently accompanied by 
deeper changes (cyclitis and disease of vitreous). It 
is very often symmetrical, and is much commoner in 
^. fiirls than boys. — Choroiditis and retinitis, of precisely 
Vtne same forms as in acquired syphilis, occur at th& 
corresponding period of the disease, i,e. between six 
months and about three years of age ; and they show 
as much (some observers think mot^ \>^tA<s&ss^ 
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to the degeneratiye and atrophic results already 
described; in severe cases there are not uncommonly 
signs of cerebral degeneration. In the later stages, 
keratUia, which is the commonest eye disease caused 
by inherited syphilis, occurs. It is commonest 
between six and fifteen years old, but is some- 
times seen as early as two or three years, and is 
occasionally deferred till after thirty. The disease 
is frequently complicated with iritis and cyclitis, 
and, though tending to recovery, shows a consider- 
able liability to relapse. It almost always attacks 
both eyes, though sometimes at an interval of many 
months. When the patient is unusually young, the 
disease as a rule runs a mild and short course. — The 
ocuh-motor .palsies occur but rarely in inherited 
syphilis but a few well authenticated cases are on 
record. 

SmaUpox causes inflammation and ulceration of 
the cornea, leading, in the worst cases, to its total 
destruction, but in a laige number to nothing worse 
than a chronic vascular ulcer. The corneal disease 
comes on some days after the eruption (tenth to 
fourteenth day from its commencement), and after 
the onset of the secondary fever. Iritis, uncompli- 
cated and showing nothing characteristic of its cause, 
sometimes occurs some weeks after an attack of 
smallpox. Only in very rare cases do variolous pus- 
tules form on the eye, and even then they are always 
on the conjunctiva, not on the cornea. 

Scarlet fever, typihus, and some other exanthemata 
may be followed by rapid and complete loss of sight, 
lasting a day or two, showing no ophthalmoscopic 
changes, and ending in recovery. Such attacks are 
believed to be ursemic, or at any rate dependent on 
some toxic condition of the blood. A peculiarity 
of these cases is the preservatoin of the action of the 
pupils to light. — Very severe purulent or diphtheritic 
ophthalmia sometimes occurs during scarlet fever. 
. Diphtheria,^ — Byiaxtl^e^cATKmi^^^^^tteault is para- 
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lysis (often incomplete) of both the ciliary muscles 
(eydoplegia) ; the pupils are not affected except in 
severe cases, when they may be rather large and 
sluggish.* The symptoms generally come on from 
four to six weeks after the commencement of the ill- 
ness, last about a month, and disappear completely. 
Diphtheritic cycloplegia is usually, but not in- 
variably, accompanied by paralysis of the soft 
palate. In most of the cases seen by ophthalmic 
surgeons the attack of diphtheria has been mild, 
sometimes extremely so, the case often being de- 
scribed as ''ulcerated throat;" but inquiry often 
yields a history of other and severer cases in the 
family, and of general depression and weakness in 
the patient out of proportion to his throat sym- 
ptoms. We find that most of the patients who 
apply with diphtheritic cycloplegia are hyperme- 
tropic, doubtless because those with normal (and d 
fortiori, with myopic) refraction are much less trou- 
bled by paresis of accommodation, and often do not 
find it necessary to seek advice. Concomitant con- 
Tergent squint is sometimes developed in hyperme- 
tropic children during the diphtheritic paresis, 
owing to the increased efforts at accommodation 
(p. 289). Paralysis of the external muscles is oc- 
casionally seen ; I have never myself seen any 
-except the external rectus affected, and recovery has 
been rapid. 

Diphtheritic and membranous ophthalmia are occa- 
sionaUy caused by direct inoculation of the conjunc- 
tiva of the attendant by diphtheritic material from 
the patient's throat; or in the patient himself by 
extension up the nasal duet to the conjunctiva. But 
in many cases of " diphtheritic " and " membranous *' 
ophthalmia the disease seems to be local, the in- 
fiammation taking on this special form without as- 
certainable relation to any infectious disease. No 
doubt there is often something peculiar in the 
* Fnrtlier observationa aTQ wttii\A^4 
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patient's health, or in the state of his eye-tissues, 
which gives a proclivity to this kind of inflamma- 
tion. Thus diphtheritic ophthalmia of all degrees 
is more common in young children than in adults : 
the worst cases generally occur after* measles, or 
during or after scarlet fever, broncho-pneumonia, 
or severe infantile diarrhcea: old granular disease 
of the conjunctiva also confers a liability to a diph- 
theritic type of inflammation, and the same tendency 
is sometimes seen in ophthalmia neonatorum and 
in gonorrhoeal ophthalmia. As there seems but 
seldom any reason to look upon diphtheritic oph- 
thalmia as the local manifestation of a specific 
blood disease, the term " diphtheria of the con- 
junctiva " should, I think, seldom be used. 

Meaalea is a prolific source of ophthalmia tarsi in 
all its forms, and of corneal ulcers, particularly of 
the phlyctenular forms. It also gives rise to a 
troublesome muco-purulent ophthalmia, and under 
bad hygienic conditions this may be aggravated 
by cultivation and transmission, into destructive 
disease of purulent, membranous, or diphtheritic 
type. 

Chtchen-jpox is sometimes followed by a transient 
attack of mild conjunctivitis. 

Whooping-cough often, like measles, leaves a prone- 
ness to corneal ulcers. In a few rare cases the con- 
dition known as iachcdtnia retina (sudden, temporary, 
arterial bloodlessness) has occurred. 

Malarial fevers, especially the severe forms met 
with in hot countries, are sometimes the cause of 
retinal hsemorrhages (often large and periarterial), 
and even of considerable neuro-retinitis ; when there 
is much pigment in the blood, the swollen disc may 
have a peculiar grey colour. When renal albimiin- 
uria is caused by malarial disease, albuminuric I6* 
tinitis may occur. 

Eelapsing fever is sometimes followed, during con- 
valescence, by infisjxm\a.\>OTj «i^xQ:^\.^\si% mth opacities 
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in the vitreous (cyclitis) with or without iritis ; re- 
covery takes place. These cases are commoner in 
some epidemics than 'in others. 

Epidemic cerehro'sptnal meningttis also, in a few 
cases, gives rise to acute choroiditis, with pain, 
chemosis, and great tendency to rapid exudation of 
lymph into the vitreous and anterior chambers, and 
often leading to disorganisation of the eye, and 
blindness.^ It is believed that the inflammation 
may extend to the eye along the optic nerve, 
or may occur independently in the brain and the 
eye. Deafness from disease of the internal ear is 
even commoner than the eye disease. 

Purpura has been observed in a few cases to be 
accompanied by retinal or subretinal hasmorrhages ; 
they are sometimes perivascular and linear, and in 
other cases form large blotches. They have also, but 
rarely, been found in Scurvy, 

In Pyamia one or both eyes may be lost by septic 
emboli lodging in the vessels of the choroid or retina, 
and setting up suppurative panophthalmitis. The 
symptoms are, swelling of the lids, loss of sight, con- 
gestion, especially of the perforating ciliary vessels 
(Fig. 23), chemosis, discoloration and dulness of 
aqueous and iris. There may or may not be some 
protrusion and loss of mobility, and conjunctival 
discharge. Pain, sometimes very severe, may be 
almost absent ; probably, its presence indicates rise 
of tension. A yellow reflex is often seen from the 
vitreous. The eyeball generally suppurates if the 
patient lives long enough. Sometimes both eyes are 
affected, together or with an interval. — In cases of 
Septiccemia abundant retinal hasmorrhages of large 
size may occur in both eyes ; they come on a few 
•days before death and are thus of grave significance. 
As they are not present in typhoid and other fevers 

* Possibly a few of the cases in which similar eye conditions 
are seen without apparent cause may be the accom^^an^vsvo;!!^ ^^ 
slight and unrecognised meningitis. (See PBe\idi<(>-^<cyai^>\«'2&^^ 
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of corresponding severity, their presence is some- 
times an aid in differential diagnosis.* 

Lead poisoning is an occasional cause of optic 
neuro-retinitis leading HiO atrophy, of atrophy en- 
suing upon chronic amblyopia, and of rapid, usu- 
ally transient, amblyopia. The two former are 
the most common ; the atrophy, whether primary or 
consecutive to papillitis, is 'generally accompanied by 
very marked shrinking of retinal arteries, and great 
defect of sight or complete blindness ; it is generally 
symmetriaJ, but one eye may precede the other. 
Other symptoms of lead poisoning, usually chronic, 
but occasionally acute, are nearly always present 
Care must be taken not to confuse albuminuric 
retinitis from kidney disease induced by lead, wiih 
the changes here alluded to, which are due in some 
more direct manner to the influence of the metal. 

The deposition of lead upon corneal ulcers has 
been referred to at p. 112. 

Alcohol. — Some observers still hold that alcohol, 
especially in the form of distilled spirits, may cause 
a particular form of symmetrical amblyopia (the so- 
called amblyopia potatorwm). The difficulty of 
arriving at the truth depends chiefly upon the fact 
that most drinkers are also smokers, and that 
tobacco, whether smoked or chewed, is allowed by all 
authorities to be one of the causes (or as most now 
hold, the sole cause) of a similar disease. The 
question of whether alcohol directly causes disease 
of the optic nerves will not be settled until observers 
are much more careful tluin they have hitherto been 
to record as typical cases of alcoholic emblyopia, 
only those in which the patient does not use even 
the smallest quantity of tobacco in any shape. 
Magnan thinks alcoholic amblyopia less common 
than some have supposed.f 

Tobacco. — ^Whatever may be the truth (and it]i» 

* Gk)werg, * Med\c«\ 0^\it);i%\mo«copy,* 2nd edit., p. 255. 
f Magnan * On Mco\io\\?nii,* Q(t^iQ&j^^%VsvQ£SaSQss^ 
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confessedly difficult to arrive at) as to the direct in* 
fluence of alcohol, and of the various substances 
often combined with it, there is no doubt whatever 
that tobacco, whether smoked or chewed, does act 
directly on the optic nerves, and in such a manner aa 
to give rise to definite, and usually very charactistic, 
symptoms. The amblyopia seldom comes on until 
tobacco has been used for many years. The quantity 
needed to cause symptoms is, coterie jparibus, a matter 
of idiosyncrasy, and very small doses may produce 
the disease in men who, in other respects also, are 
unable to tolerate large quantities of the drug. Pre- 
disposing causes exert a very important influence: 
amongst these are to be especially noted increasing^ 
age ; nervous exhaustion from overwork, anxiety, or 
loss of sleep ; chronic dyspepsia, whether from drink- 
ing or other causes ; and probably sexual excesses, 
and exposure to tropical heat (or light). A large 
proportion of the patients drink to excess, and thus 
make themselves more susceptible to tobacco, both 
by injuring the nervous syetem and the stomaeh. 
But some remarkable cases are seen in men wha 
have for long been total abstainers, in others who 
have lately become abstainers without lessening their 
tobacco, and in yet others who are strictly moderate 
in alcohol, are in robust health, and in whom increasing 
age is the only recognisable predisposing cause. The 
strong tobaccos produce the disease far more readily 
than the weaker sorts, and chewing is more dan- 
gerous than smoking. Probably aJcohol in very 
moderate doses counteracts, rather than increases,, 
the injurious efEect of tobacco on the nervous system 
and optic nerves (Hutchinson). 

Quinine^ taken in very large doses, at short inter- 
vals, has in a few cases caused serious visual sym- 
ptoms. Sight in both eyes may be totally lost 
for a time, but recovery, more or less perfect, takes 
place eventually, sometimes in a few daya^ aoxjcvfe- 
times not for months. There is gte^\) ^!,QlTi^wrf^^a"^ 'sJL 
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the visual field even after perfect recovery of central 
vision; the discs are pale and the retinal arteries 
extremely diminished. The symptoms are therefore 
those of almost arrested supply of arterial blood to 
the retina. 

Kidney disease, — ^The common and well-known 
retino-neuritis, associated with renal albuminuria, 
tind of which several clinical types are found, has 
been already described. It need only be noted 
that the disease is commonest with chronic granular 
kidneys and in the kidney disease of pregnancy, but 
-that it is also seen in the chronic forms following 
acute nephritis and in lardaceous disease ; and that 
it is rare in children. Detachment of the retina is 
an occasional result in extreme cases. The prognosis 
as regards vision is best in the cases depending on 
albuminuria of pregnancy. The retinal oedema and 
exudation are probably caused by the blood-state ; 
but the disease of the small blood vessels, and the 
•cardiac hypertrophy, no doubt add to and complicate 
the changes. Indeed the different types of retinal 
•disease which are met with probably depend in great 
measure on the varying parts played by the three 
factors alluded to. The failure of sight caused by 
abuminuric retinitis has often led to the correct 
diagnosis of cases which had been treated for dys- 
pepsia, headache, or " biliousness." 

Diabetes sometimes causes cataract. In young or 
middle-aged patients the cataract usuaUy forms 
quickly, and is of course soft. As it is always sym- 
metrical, the rapid formation of double, complete 
•cataract, at a comparatively early age, should always 
lead to the suspicion of diabetes. In old persons ^e 
progress of diabetic cataract is much slower, and 
often shows no peculiarities. The relation of the 
lenticular opacity to the diabetes has not been satis- 
factorily explained : the presence of sugar in the 
lens, the action of sugar or its derivatives dissolved 
in the aqueous and vitreous, the abstraction of water 
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tn the lens owing to the increajied density of the 
od, and, la^ly, d^heration' of the lens from the 
leikl cachexia attending the disease, have all baen 
itei in explanationf.— Bi a fi^w cases retinitis 
urs attended by great oedema and copious' (pro- 
)l7 capillary) hsemorrhag^s into the retina and 
c'eotxs. — 'In other cases central amblyopia from 
ease of the optic nerves hiM b^en obderved, but 
herto oidy in jpatients who were smokers.* 
Letusocyt/uginia ' is often accompianied by retinal 
morrhagei^, less commonly by whitish spots bor- 
Ned by blood, and coiilaisting of white corpuscles ; 
ise'spots may be thick enough t6'pi:x>ject forwards. 
(»islional1y thc^re is genetU haeiness of the retina, 
severe cases the whole fundus is remarkably pale, 
ether there be other changed or not.t The changes 
) usually symmetrical. 

Frogfessive petnicwtta aruemid is marked by a 
bng tendency t6 retinal hemorrhages ; these are 
!tally grouped chiefly neieir th^ dis^, and are 
iated (G-bwersJ.* White patches are also common, 
d occasionally well-marked' neuHtis occurs. I 
v^eseen: hsemorrhages of different 'dated, iiud in one 
le, shown to me by I>t Sha^keiy, there had evi- 
fitly been a large extravaitotion frokn the choroid at 
earlier peribd. The disc and fundus participate 
'the general pallor. 

Wedrtdieedse is variously related to changes in the 
ss and alterations of sight; Aortic incompetence 
}eti ' produces visible pulsation of the retinal 
^ries. This pulsation often differs from that 
sn in glaucoma in extending far beyond the disc, 
d in not being sq marked as to. caitse complete 

* See a paper by Dr Edmunds ^nd the author, * Trans; Ophth. 
B.,* vol. iii, 1883. 

f For a fall account of the changes see Gtowen* * Medical 
ihthalnioscopy/ Dr Sharkey has shown me a case with diffuse 
ibitis, very numerous punctiform hsmoi^hages^' ^K\^^ 
*ipheral^ and dilatailon with extreme tQt\raL»M^';i ^1>}ci<^n«v\a. 
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emptying of the larger vessels during tHe diastole. 
In glaucoma the pulsation is confined to the disc. 
The difference is explained by the different mode of 
production in the two cases ; in the one incomplete 
closure of the aortic orifice lowers the pressure in the 
whole blood-column during the diastole, and allows 
a reflux of blood from the eye ; in the other height- 
ened intraocular tension, telling chiefly on the com- 
paratively yielding tissues of the optic disc, increases 
the resistance to the entrance of arterial blood. 
Valvular disease of the heart is generally present Id 
the cases of sudden lasting blindness of one eje, 
clinically diagnosed as embcJism of the arteria cen- 
tralis retinsd ; but in some of these thrombosis oftbe 
artery or of its companion vein, or blocking of the 
internal carotid* and ophthalmic arteries, has been 
found post-mortem. Brief temporary failure, or even 
loss, of sight may occur in the subjects of valvular 
heart disease, and in some persons who are liable to 
recurring headaches (see Megrim). Eepeated attacks 
of this kind sometimes lead to permanent blindness of 
one eye, and atrophy of the disc comes on ; possibly 
repeated temporary failures of retinal circulation at 
length give rise to thrombosis. In another group of 
cases which needs investigation, sight fails dnriBg 
successijipe pregnancies or lactations, recovering ^' 
tween times ; some of these may be cases of renal 
retinitis ; others may be mere accommodative asthe- 
nopia (p. 288). It is probable that high arterial 
tension predisposes to intraocular hsemorrhage in 
cases where the small vessels are unsound, and that 
the frequent association of retinal hsemorrhage with 
cardiac disease is thus explained. 

Tvhercuhsis is sometimes accompanied hj ^® 
formation of tubercles in the choroid. These may 
occur in acute miliary tuberculosis, whether the 
meninges be involved or not, T)ut owing to the diffi" 
cultj of thoiOBgh ophthalmoscopic examination in 
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such patieiits,and the frequently very small size of the 
choroidal growths, thej are much more often seen 
after, than before, death. Chronic tubercular 
tumouri^ of the brain may be accompanied by 
tubercles of slow growth and larger size in the 
choroid, and occasionally these attain such dimen- 
sions, and cause such active symptoms, as to simu- 
late malignant tumours.* (p. 261). It is also 
probable that certain cases of localised choroidal 
exudation, not accompanied by serious general 
symptoms or by inflammatory symptoms in the eye, 
may be of tubercular nature (p. 178). 

Barlowf has seen tubercles in the choroid poaU 
mortem^ in 16 cases ; in 13 with, 3 without, tuber- 
cular meningitis. Sometimes they took the form 
of extremely minute dots, ** tubercular dust.*' In 
44 children who died of tubercular disease (42 
showing miliary tubercles in the meninges) Br 
Money ^ found tubercles in the choroid of one or 
both eyes in 14. 

Bheumatism. — In acute rheumatism Dr Barlow 
informs me that he has more than once seen well- 
marked congestion of the eyes and photophobia ; 
but neither iritis nor other inflammatory changes 
occur. The subjects of chronic rheumatism are, 
however, subject to relapsing iritis. Some of these 
patients give a history of acute articular rheumatism 
as the starting-point of their chronic troubles, others 
of a prolonged subacute attack, lasting for many 
months, whilst in others again the articular symptoms 
have never been severe. In yet another series a 
liability to fascial or muscular rheumatism, or to 
recurrent neuralgia from exposure to cold or damp, 
are the only "rheumatic" symptoms of which a 

* For interesting cases of and remarks on choroidal tubercu- 
losis in its various forms and relations, see communications by 
Mackenzie, Barlow, Coupland, and others in 'Trans. Ophth. 
Soc.,' vol. iii, p. 119 et seq. (Oct., 1882). 

t Barlow, Ibid., p. 132. J Money, *liWX<»^J \^'$»^,\\>'SV^. 



372 iBTIOLOaT 

history is giyen ; in some of these the nettralgiia. is 
probably gouty. It is to be remembereid that ' the 
eye is now and then the first part to be attacked by 
ai^ inflammation, which later events dhow to be cltorly 
related to rheumatism or to gout. 

Gonorrhoea! rheumatism is not unfrequently the 
starting-point of relapsing iritis as well as of chronic 
Relapsing rheumatism . Bheumatic iritis occurring fbr 
the first time in the primary attack of gonorrhoeal rheu- 
matism is, in my experience, more often symmetrical 
than other forms of arthritic iritis, or than the later 
attacks of iritis in the same patient ; a fact wl^ch 
sometimes make the distinction between rheiimiitic 
and syphilitic iritis difficult. 

;I have f uU notes of 13 cases in which {ritis occurred for the 
first tiVne during or after gonorrhoeal rheun^atism i noQ^ had 
had rheainatism before the gonorrhoea, hat one ^ad had govt, 
in' 7 of these, the first attack of iritis occurred in ^^h eyes 
daring or within a few months of gonorrhoea ; in 2 oitiers, the 
first iritis, though symmetrical, occurred several yean after 
the gonorrhoea. In only. 4. was the first iritis. aing]^ Of the 
9 in, which the first attack was double^ relapses occurred in 5, 
bat never in more than one eye at a time. 

It is believed that rheumatism is the cause of 
some cases of non-suppurating orbital cellulitis, and 
of relapsing episcleritis. Bheumatistn is also beliered 
to cause some of the ocular paralyses. 

Chut. — Gouty persons are not very linfrequeilitly 
the subjects of recurrent iritis indistinguishable from 
that which occurs in rheumatism. Bheiimatifian and 
gout seem sometimes so mixed that it is notialiira;^ 
possible to assign to each its right share in the causa- 
tion of iritis ; but that the subjects of trde ^ ehltlk 
gout " are liable to relapsing iritis is ' undoiA>ted. 
There is, on the whole, more tendency to insidious 
forms of iritis in gout than in fheumatisiii. 'It is 
also generally believed that the subjects of goiit, or 
persons whose near relatives suffer from it, are par- 
ticularly subject to glaucoma ; acute glauooina Was 
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inde^^vthe/'Artbritic opht)i»lmia'' of.earlier aut^ra. 
HsQmorrJ^^^retimtis is ajiso commoner in gouty 
persons tban in otibers ; it, may be single or double, 
and is tQ. be distinguii^ed from albuminuric retinitis. 
— ^I^ haa also -been obsenred that the children or 
descendants o{{ gouty persons* without being them- 
selves Qubjeot to gout, are sometimes attacked, in 
early adult life, by an insidious form of irido-cyclitis 
often leadilitg to secondary glaucoma and serious 
damage to s^t '* both eyes are attacked sooner or 
later. The cases in this , group probably seem rarer 
than they a^^ from the impossibility in mtaxj in- 
stances, of getiing a full family history^ 

Seyeral different clinical types may be recognised 
in the large group of maJadies referred to in this 
section^ under the name of ". iritis." Besides cases 
of pure iritiSy we meet with examples of cyclitis, 
in some cases wi^th increase, in others with decrease 
pf tension; iQ pther groups either the sclerotic or 
conjunotiya are chieSy affected (true ''rheumatic 
opihthalnua " without iritis); a fourth group, in 
which tlie pain is ^sproportipnately seyere, may be 
spoken of as neuralgic. In a large majority, how- 
eyer, ttie iris, i^ the headquarters of the morbid 
action. All arthritic eye diseases are marked by a 
strong tei^noy to relapse ; th^ usually attack 
only one ey^,ai^ a time^ though boith suffer sooner 
or later; ai^d thcty are all much influenced by 
conations of weather, being commonest in spring 

andawtumn. 

The ^irwnous condition ip a fruitful source of sujper- 
fipial eye diseasjss^ which a?e for the most part tedious 
^ivl rels^sing, are often a,ccompanied by seyere irrita- 
tirf^ jpypptpq^s^ bntr Q'B &> ^^^^f ^o i^ot lead to serious 
dai^gp. (Fhei)>Q8t types are — (1) the different yarie- 
ties of op)^^h^JJin]a tarsi ;. (2) aJl forms oi phlyctenu- 
lar oplitbal^aia (''pustulai(^*' or ''herpetic" diseases 
of the cQrne9*an4 coiij^nctiya) \ (^) 'xosass^ ^so^xV^iS. 
^ Hoichinson, the *Ii«nc«t^ ^vEk^^^^^*^ 
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relapsing ulcers of cornea in children and adolescents, 
though not distinctly phlyctenular in origin, are cer- 
tainly strumous ; (4) many of the less common, bat 
irery serious, varieties of cyclo-keratitis in adults 
occur in connection with lowered health, sus- 
ceptibility to cold, and sluggish but irritable cir- 
culation, if not with decidedly scrofulous manifesta- 
tions. 

Entozoa sometimes come to rest and develop in 
the eye or orbit. The commonest intraocular para- 
site is the cysticercus cellulosa ; it is excessively rare 
in this country, but commoner on the Continent. 
The cysticercus may be found either beneath the 
retina, in the vitreous, or upon the iris, and may 
sometimes be recognised in each of these positions by 
its movements. The parasite has been successfully 
extracted from the vitreous ; when situated on the 
iris its removal involves an iridectomy. Sometimes 
it develops under the conjunctiva, where I have seen 
it set up suppurative inflammation. The echinoeoc- 
eu8 hydatid with multiple cysts may develop to a 
large size in the orbit and cause much displacement 
of the eyeball. 

B. Eye disease, or eye symptoms, indicative of 
local disease at a distance. 

Megrim is well known to be sometimes accom- 
panied, or even solely manifested, by temporary 
disorder of sight. This generally takes the form of 
a flickering cloud (" flittering scotoma " of German 
authors) with serrated borders, which, beginning 
near the centre of the field, spreads eccentrically so 
as to produce a large defect in the field, a sort of 
hemianopsia ; the borders of the cloud may be bril- 
liantly coloured. It is referred to both eyes, and is 
visible when the lids are closed. The attack lasts 
only a short time, and perfect sight returns. In 
many patients this amblyopia is the precursor of a 
severe sick beadaAhe, \>\\£ Vn oVk«t%\ti ^soustitutes the 
wJboIe attack ; it acaxcAy wet l^J^o^^^^^B^AswSafe, 
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Less definite and charaoteristic sjrmptotns (dimness, 
cloudiness, or musc») are complained of by some 
patients (compare p. 370). 

Neuralgia of the fifth nerve, especially of its first 
division, in a few cases precedes or accompanies 
failure of sight in the corresponding eye with neu- 
ritis or atrophy of the disc (p. 219, 3). A liability 
to neuralgia of the face and head is not unfrequently 
observed in persons who subsequently sufEer from 
glaucoma. — ^Intense neuralgic pain in the face or 
head sometimes causes dimness of sight of the same 
eye whilst the pain lasts. — ^The old belief that injury 
to branches of the fifth nerve can cause amaurosis is 
not borne out by modem experience,* injury to the 
optic nerve by fracture of the skull furnishing the 
true explanation of such cases (p. 216). 

Sympathetic ophthalmitis is the only known in- 
stance in which inflammation of the eyeball is caused 
by local disease of an independent part. 

Diseasei of the central nervouB system may be 
shown in the eye either at the optic disc (papillitis 
and atrophy), or in the muscles (strabismus and 
diplopia). 

The diseases which most often cause papillUie 
are intracranial tumours, syphilitic growths and 
meningitis. Abscess of the brain and softening 
from embolism and thrombosis less commonly cause 
it, and cerebral hsemorrhage scarcely ever. Papilli- 
tis has been found in a fefw cases of acute and sub- 
acute myelitis ;t it does not occur in spinal menin- 
gitis. 

In a very large proportion (Dr Gowers thinks at 
least four-fifths) of all the cases of cerebral tumotur 
(including syphilitic growths) neuritis occurs at 

* References to many of the earlier cases sopposed to prove 
this relation betweea the fifth and optic nerves are given by 
Brown- S^quard in Holmes's ' System of Sorgery/ 3rd ed., 
vol. u, p. 206. 

t Qowers, loc «it., p. 161; DrQAc\iU\\t ^ \AVCkSfiX»^ "^«su ^ , 
1882. 
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some period. Th^ seYeritj aD,d dura^on of ^ the m^u- 
ritis yary much, and probabfy depend in many cases 
on the rate ot progress, as well* as on :tbe eharacier, 
of the morbid growth. It i^ot nQcommonlj SQta. in 
at no long interval before death, whilst in other oaaes 
it i9. y0rj chronic. TJiere is very |ittle in the chajci^ 
ters or course of the pa^llitis to help us in the locali^ 
sation of intracranial tumour ; and although a v/ery 
high deg;r^ of papillitis, with signs of great obstrucr 
tion to the retinal circulatioQ, gene^rally iijidicfites 
cerebral tumour, there are msmy cas^s in which tlie 
preswce of papillitis does not help us to decide the 
natdre of the intracranial disease, whether tumour, 
meningitis, or syphilitic disease. , Tumours also some- 
tinves cause simple optiC ajbrophy b^ pressing upon 
or invading some part of the optic fibres. 

Intrg^cranial syphUUic disecue is a coniinQn cause of 
papiIUti9» the disease being eithpr a gummatp^m 
growth in the brain, or {^ growth or thickening be- 
ginning in the dura, mater, or basilar meningitis. 
The .prognosis is m,uch better than in cerebri tu* 
mpurs if vigorous trecktment be adopted early; indeed 
in all cases of papillitis, where intracranial disease, is 
diagnosed and syphilis even remptely ppssible, mer- 
cury and iodide of potassium should be promptly givep- 
^ MeningitU often, causes papUlitis, but in this, re- 
spect XQiich . depends on its petition and duj^fttiQu. 
Djfeningitis limited to the ponvexity, wh^tpyer ^t9 
capse, iis seldom accompanied by ophthalp^o^copic 
changes ; on . the other hand basic, mpningiti^ ypiy 
often causes neuritis. The neuritis in basic m^» 
ingitis is probably proportipnate to the duration j^nd 
intenfiity^ of the inti-apranial mischief, beiae cpin-^ 
pa,ra;tiv.6ly slight in acute and rapidly fatsd cases, 
whethe^r tubercular or not. In tubercular ly^eningitis, 
papillitis is very commpn* and its occurrence see^ia 
e^pepi^ly related to the presence of inflammatory 

• Garlick f oui^ it m2^ oi %^ f«McMMA« ' Med.-Cli&. Jiboii.,' 
Foi. 62. Money (1^^ ^^^) dVacoNCitedL \\> vtx c]>\\^\^ ^\ ^SL^siSigiL 
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cbangeft about the cbiasma (Gowers) ; and even the 
neuritis occurring in oases of cerebraJ tum6ur seema 
often ta be caused by secondary meningitis set up 
by the growth.* In a form of meningitis in young 
children named hj Drs Gee and Barlow " posterior 
b^ic,'' optic neuritisisinfreqytent, though, the patients: 
often live some little time. When patients recoverCrom* 
meningitis the neuritis may pass ii^to atrophyand cause 
amaurosis ; such cases are well known to ophthalmic 
surgeons ; it is probable that some of them may be 
ins^nces; of recovery from tubercular meningitis. 
— lu rare cases papillitis occurs with severe head 
symptoms^ ending in death, biit without macroscopic 
changes in the brain or membranes. Microscopical 
changes in the brain substance, justifying tbe term 
QerebritiSy l^ave been found in one such ease by Dr 
Sutton, and in another by Dr Stephen Mackenzie.f 
It must not be forgotten that optic neuritis may be 
<^u^d by various altered conditions of the blood ; 
and that it is occasionally seen without any evidence 
eithjer of central nervous disease or of blood changes. 

Hydrocephalua rarely causes papillitis, but often at 
a late stage causes atrophy of the optic nerves from 
the pressure of the distepded third ventricle on the 
oli^iasma* Dr Barlow informs pae that h^ has several 
tiqies seen a very gross form of choroiditis ending in 
immense patches of atrophy; I have recorded one 
such case and seen others. 

The diseases most commonjy causing atrophy not 
preceded py papillitis are the chronic progressive dis-* 
eases of the spinal cord, especially locomotor ataxy. 
The atrophy in these cases is slowly progressive,, 
double, though seldom beginning at the same time 

ca9e8. Slight papillitis Is very easily overlooked in deliripus or 
fretfuTcbiMren. ' 

• liiamdiids ^d LaWford, "Mnft. of 0)i>htb. S6c./ ifi, 188 
(18te). 

Jr Also a case by Dr SiUc, < Brit. Med. Jck^reu,' 1&9.^ "U^v 
1883. 
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in both eyes, and it always ends in blindness, al- 
though sometimes not until after many years. 
Simihr atrophy sometimes occurs in the early stages 
of general paralysis of the insane, but chiefly in 
•cases complicated by marked ataxic erf mptoms. It 
is also, but much more rarely, seen in lateral and in 
insular sclerosis. In the latter, amblyopia with slight 
neuritic changes is occasionally seen, and sight may 
improve or almost recover after having been defectivi 
for some time. In cases of homonymous lateral 
hemianopia we find that sometimes the blind half 
of the field is separated from the seeing half by a 
straight line which passes through the fixation point 
(Fig. 87), whilst more commonly this dividing line 
•deviates towards the blind half in the central part of 
the field, thus leaving a small central area of perfect 
vision. Ferrier has suggested that in the former 
•cases the lesion is probably situated in the tract, and 
that in the latter it lies in some part of the cortical 
visual centre. 

Mot<yr diaordera of the eyes.—SomQ of the commoner 
causes of ocular palsy have been already given. It 
may be mentioned here that basic meningitis often 
•causes paralysis of one or more of the ocoLar nerves 
with squinting (and double vision if the patient be 
conscious), and, further, that the palsy in such cases 
often varies, or appears to vary, from day to day. 

Locomotor ataxy and general paralysis of the in- 
sane are sometimes preceded by paralysis (usually, 
but not always, temporary) of one or more of the 
•eye muscles, causing diplopia; and there may for 
jears be nothing else to attract attention. The 
same diseases may also be ushered in by internal 
ocular paralysis. The most frequent variety is loss 
of the reflex action of the pupils to sensory stimula- 
tion of the skin and to light, whilst their associated 
action remains, " reflex iridoplegia ;" when shaded 
4Uid lighted they xemam ab^xsLtAly motionless, but 
iibey dilate when accoimao^VI\o\iSsi^T^ys&:L^%s^^^- 
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tract when it is in action (p. 28) (" Argyll Eobert- 
son symptom").* This phenomenon is often, thonghbj 
no means always, associated with a contracted state 
of the pupils, and hence the term " spinal miosis " is 
often, but incorrectly, used. This reflex paralysis of 
the iris is one of the most valuable of the early signs 
of locomotor ataxy. We do not, however, yet know 
how often it may occur in healthy persons or without 
eventual spinal disease ; it certainly has compara- 
tively little significance iu old persons. Recent ob- 
servations show that, at least in general paralysis of 
the insane, loss of reflex dilatation to sensory stimu- 
lation of the skin (p. 28) is probably the earliest 
pupillary change.f The complementary symptom, 
loss of associated, with retained reflex, action of the 
pupils has not been fully studied. Any of the 
other internal paralyses may also in certain cases 
occur as precursors of ataxy. — Paralysis of one-third 
nerve coming on with hemiplegia of the opposite 
side may, but does not necessarily, indicate disease 
of the cms cerebri on the side of the palsied third 
nerve. J — Ophthalmoplegia externa has been already 
mentioned ; it may here be added that cases occur in 
which this condition appears to be " functional," in 
which at any rate the symptoms come on quickly and 
passofE completely, recurring perhaps at a later period; 
of these cases, I have seen several in young adults. 

Double ophthalmoplegia externa is the extreme 
type of a large and important class of ocular palsies, 
to which much attention has been given recently, 
characterised by the paralysis of certain movemenia 
(usually associated movements of the two eyes) not 
of the muscles supplied by a certain nerve. There 
may be, e.y. loss of power of both eyes to look up- 
wards (both superior recti) or loss of power to look 

* Argyll Robertson, * Edinburgh Med. Jour./ 1869, 703. 
t Bevan Lewis, 'Trans. Ophth. Soc./ vol. iii, 1883. 
X For exceptions see Robin, ' TroubVev^ O^vsivct^it ^sbsoa^ 
Mai. de I'EncSphtde,' 1880, p. 95. 
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to the right (B. external and L. internal rBctae) ; 
and yet in the latter case the L. internal rectiys if 
differently aasociated, as with the B. internal daring 
convergence, may act perfectly well. Such asso- 
ciated paralyses are explained by lesions {jasaaJly 
sclerotic, occasionally tumour) affecting the centres 
for certain combined movements, which: c^ more 
central anatomically and higher physiologically, than 
the centres of origin of the nerve-trunks. Cases o( 
paralysis of both third or both sixth nerves, and also 
of complete ophthalmoplegia, are sometimes due to 
symmetrical coarse disease (syphilitic gummata, 
for instance) of the affected nerve-trunks. The 
symptoms in all the cases referred to in this, para- 
graph may be temporary or permanei^t, acute or 
chronic, and caused by various fine or coarse anato* 
mical changes ; and they are frequently associa^ted- 
with other and graver nervous symptoiAS. It is of 
great importance in cases of multiple and a^oci^tedi 
ocular paralysis to make out, if we can, wheth^ the 
symptoms point to peripheral disease (disease of 
nerve-trunks), or to disease of the nudei of origin 
of the nerves, or to lesion of the centres for certain 
movements. 

Insular (disseminated) sclerosis 19 olt^n aofxmr 
panied by nystagmus, characterised by in^gulvT* 
ity, both of the amplitude and rapidity of the n|Ove> 
ments. 

There appears to be an intimate relation between 
the occurrence of ContndaioHa and the formatioiv of 
lamellar cataract, this form of cataract being Bcajppdj 
ever seen, except in those who have had :Kts in in&iic;^ , 
A very striking deformity of the permanent toetli ul 
also nearly always present, depending ppoii- f^i 
abruptly limited deficiency, or absence, of the enwq^ 
on the part furthest from the gum (Fig. 151, 7). The 
teeth affected are thefirstmolars,incisors,and oanineSy 
of the permanent Bet. TUe dental changes are ^nite 
different from ihoae -^si^li^ w» ^%ifiCk^gBKSBMSM(^ oC 
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mlierited sjpMlis, although mixed forms are some- 
iithifes^^n. The relation between the conTulsdonSy 
thiBcatafactyand the defective dental enamel has'not 
hei^ 'satiisfaCtorilj explaiiied. Mr Hutchinson has 
coHbcted inany facts in favour of the belief that the 
dental defect' is due to stomatitis ihteifering with 
the ^cificatidH of the enamel before the eruption of 
the teeth, and that mercury is the commonest cause 
of this stomatitis. On this hypothesis the coincid* 
ehce of the dentJQ.1 defect and the cataract? is due to 
mtercury haviiig been usually prescribed for the in- 
fieiiitile convulsions from which tiiese cataractous 
children suffer. It seems, however, reasonable* to 
suppose that the def eict of the crystalline lens and of 
the'^amei; both of them epithelial structures, may 
be caused' by Sbme common influence; aUiiou^h the 
fa^ts that' the {Peculiar teeth are often seen mthout 
the cataract, and th^ oitaract occa^ona.lly seen with 
i^erfetet ti^eth, appear to weaken' this view. 

C. Cases in which the eye shares in a local process 
aflfe^ing' the/ neighbduring parts. 
' I^ heifeS zoHer of the fii^t division of the 'fifth 
n^±ve the ey^ Jparticipates. When duly the supra- 
<:>rbital or sUpra^tirbchlear bratiches are attacked,.' the 
eyeball uisually^ escapes, or is only sup^iffiicially con* 
g^sted. But if the eruption occur on* the parts sup* 
plied by the nato.1 biiEinch (t.e. if the spots extehd 
dofwix tb'the tip of th(d nose), there is usukiUj inflam- 
mation of' the proper tiissues of the eyebfeU (ulcera- 
tion or* infiltration ' of cornea, and iritis) $ for' the 
sensitive nerves^ of the cornea, iris, and choroid ia.re 
deprived, through the long root of the ophthalmic 
gtoglion, f roni the naisal branch. ' Occasionally the 
^y(& suffers, however ji when the nasal brahch escapes. 
The paiu imd swdlHng of the herpetic region, are 
often so great that the ' attack gets the name of 
*^ erysipelas." 'In tare cases atrophy of the optic 
lieW6, and paralysis' of the third and o\!ast t^ssv^- 
bouring nerves, occur with tte Uex^es. 
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In paralygia of the first division of the fifth the 
cornea and conjunctiva are anesthetic; the cornea 
may be touched or rubbed without the patient feeling 
at all. In many cases ulceration of the cornea, usually 
uncontrollable and destructive in character, takes 
place. It is doubtful whether this is due directly to 
paralysis of trophic fibres running in the trunk of 
the fifth, or indirectly to the ansBstifiesia. In regard 
to the latter, it is certain that the loss of feeling (1) 
allows injuries and irritations to occur unperceived^ 
and (2), by removing the reflex effect of the sensory 
nerves on the calibre of the blood-vessels, permits 
inflammation to go on uncontrolled. 

In paralysis of the fascial nerve the eyelids cannot 
be shut, and the cornea remains more or less exposed. 
When a strong effort is made to close the lids the 
eyeball rolls upwards beneath the upper lid. Epi- 
phora is a common result of facial palsy. Severe 
ulceration of the cornea may result from the ex 
posure. 

Paralysis of the cervical sympaiketic causes some 
narrowing of the palpebral fissure from slight droop- 
ing of the upper lid, apparent recession of the eye 
into the orbit, and more or less miosis from paralysis 
of the dilator of the pupil (p. 316). No changes are 
observed in the calibre of the blood-vessels of the 
eye, or in the secretion of tears. The pupil is said to 
be less contracted after division of the sympathetic 
trunk than when the trunk of the fifth (and with it 
the oculo-sympathetic fibres) is cut, and knowledge 
of this may be now and then useful in diagnosis. 

In exophthalmic goitre (Graves's disease) the eye- 
balls are too prominent, and the protrusion is almost 
invariably bilateral, though not unf requently greater 
on the right side. It is often apparently increased 
in slight cases by an involuntary elevation of the 
upper lids when looking forwarcU, and by the lida 
not following the cornea, as they should do, when 
the patient looks do^im. 
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In severe cases the proptosis may be so great as to- 
prevent full closure of tlie lids, and in these danger- 
ous ulceration of the cornea is to be feared. In such 
cases it is beneficial to shorten the palpebral fissure 
by uniting the borders of the lids at the outer 
canthusy or even to unite the lids in their whole 
length (p. 327). No changes are present in the^ 
fundus, excepting sometimes dilatation of arteriea 
and spontaneous arterial pulsation. The seat of the 
lesion causing this peculiar malady is not yet known.. 
It has been generally supposed to be due to some 
morbid condition of the sympathetic, but recent 
speculations point to a localised central lesion, 
probably in the medulla oblongata, as being more* 
likely.* 

Erysipelas of the face sometimes invades the deep^ 
tissues of the orbit and causes blindness by affecting^ 
the optic nerve and retina ; on recovery the eye is- 
found to be blind and the ophthalmoscope shows either 
simple atrophy of the disc, or signs of past retinitis- 
also. Other forms of orbital ceUulitis may lead to 
the same result. 

Note on the Teeth in Inherited Syphilis, with Descrip- 
tion of Fig, 161. — None of thd first set of teeth aro 
characteristically altered, though the incisors fre- 
quently decay early. 

In the permanent set only two teeth, the central- 
upper incisors, are to be relied upon ; but the other 
incisors, both upper and lower, and the first molars, 
are often deformed from the same cause. The 
characteristic change in the upper central incisors- 
appears to depend upon defective formation of the 
dentine, and in a less degree of the enamel, of the 
central lobe of the tooth (Fig. 161, 2, 5, and 6). 
Soon after the eruption of the tooth this lobe wears- 
away, leaving at the centre of the cutting edge a. 

* See an able paper by Dr W. A. Fitz-Gendd in the ' Di3JUU»^ 
Jour Med. Sci./ for March and ApnV, 1^*^. 
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Tertical notch (Fig. 1). If tbe cause^ liave acted so 
intensely as entirety ^ prerent tlie development of 
the central lobe, we %d, , instead of the notch, a 
na,rrowing dJid thinning of the cutting edge in com- 
parison with the crown, and this, according to its 
degree, produces a resemblfljice to a screw-driver, or 
to a peg (Figs. 3 and 4). ^he teeth are also usually 
too small in every dimension, so that the incisors are 
often separated from one another by considerable 
spaces. In extreme jcases all the incisors are p^gy 
and much dwarfed. The changes are usually sym- 
metrical, but Fig. 5 shows one tooth typically 
deformed and the other normal. 

Figs. 151 — 7 9. shows in an extreme degree the 
•changes due to absence of enamel in cases of 
Lamellar Cataract (p. 380) (" merciiriial," ^*stoma- 
titic,'* "strumous," and ** rickety" [teeth). The 
cl^ange occurs in lines running hprizontally aicross the 
^vhoie set of permanent incisor^ and caiiines. When 
slight it affects only the part near the edge, the 
enamel beginning as a sudden terrace Or stcip a little 
distance from the edge; in bad cases several such 
''terraces ** are present and the whole tooth is rough, 
pitted, and discoloured. The first pe^rinanisnt iholiEtrs 
show a corresponding change on the grinding sur- 
face. 
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FORMULA, ETC. 

NiTBATE or SiLVBB. 

1. Mitigated Solid Ifitrate of Silver t 

Nitrate of Silver 32*, A 
Nitrate of Potash X. 2.. 

Fused together and ran into moulds to form short, pointed 
sticks. 

Used for granular lids and purulent ophthalmia. 

The strength above given is known as No. 1, and is that 
which I generally use ; three weaker forms are made, known as 
Nos. 2, 3, and 4, containing respectively 3, 3|, and 4 parts of 
Nitrate of Potash to 1 of Nitrate of Silver. 

Pure Nitrate of Silver is never to be used to the conjunctiva. 

2. Solutions of Nitrate of Silver : 

(1) Nitrate of Silver gr. z or xx. 
Distilled Water Jj. 
Used by the surgeon for purulent ophthalmia, granular lids 
and chronic conjunctivitis, and some cases of ulcer of the cornea. 

3. (2) Nitrate of Silver gr. j or ij, 

Distilled Water ^. 

Used by the patient in various forms of ophthalmia ; only 
a few drops to be used at a time, and not more than three 
times a day. 

All solutions of Nitrate of Silver should be kept either in a 
deep blue bottle, or in a dark place. 

Sulphate op Coppee. 

4. A crystal of Pure Su Vphate of Copper, smoothly pointed, 
may be used for touching granular lids of old standing. 

5. Lapis Divinus : 

Sulphate of Copper 1, 
Alum 1, 

Nitrate of Potash 1. 
Fused together, and Camphor e(^ua\ to -J'q ol >^^'«<\i^^^^^«^ 
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The preparation is run into moulds to form sticks. It should 
be kept in a stoppered bottle. 

Largely used fur the treatment of chronic granular lids. 

6. Solutions of Sulphate of Copper or of Lapis divinus, 
g^. j in 5j of distilled water are also very usefhl for many forms 
of chronic conjunctivitis. 

Lbad Lonov : 

7. Liquor Plumbi Snbacetatis (B. P.) 5j, 
DistiUed Water Oj. 

(1 in 160.) 
Used in chronic conjunctivitis when the cornea it sound, and 
in inflammations of the eyelids and lacrimal sac. 

Spibit Lotion : 

8. Rectified (or Methylated) Spirit 5iv, 
Water Jxvj. 

Used as an evaporating lotion to allay or prevent inflamma- 
tion of the wound after operations on the eyelids. 

9. Lead and Spirit Lotion : 

Spirit Lotion Oj, 

Liquor Plumbi Snbacetatis (B. P.) 5ij. 
Used in the same cases when there is iio fear that the cornea 
is abraded or ulcerated. A better antiphlogistic than spirit 
alone. 

Mebcuby. 

10. Calomel Powder : 

Used for dusting on the cornea in some cases of ulceration. 
It is flicked into tbe eye from a dry camel- bair brush. 

11. Yellow Oxide of Mercury (** Yellow Ointment^* 

** Pagenstecher^s ointment ") : 
Yellow Oxide of Mercury gr. iij. 
Vaseline 33. 

(1 in 20.) 

12. Weaker preparations, containing gr. j or less of the 
Yellow Oxide to 3j (1 in 60 or less) are often useful. 

Used in many eases of corneal ulceration and recent corneal 
nebulse, a morsel as large as a hemp-seed being inserted within 
the lower lid by means of a small brushy once or twice a day. 
It is also suitable for ophthalmia tarsi. 

13. Yellow Ointment with Atropine : 

Yellow Oxide of Mercury gr. iij or less. 
Sulphate of Atropia gr. \, 
Vaseline 5j. 
Used in the same y<&^ a.% yv vutv^Y^. 
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14. Sed Oxide of Mercury : 

Bed Oxide of Mercury gr. i^j. 

Vaseline 3j. 
Used for ophthalmia tarsi &c. Was formerly used for corneal 
ulcers and nebalsB ; but the Yellow Oxide, which being made 
by precipitation is not crystalline, is now generally preferred 
because less irritating.* 

15. Nitrate of Mercury, {Citrine Ointment) : 

Ung^entum Hydrargyri Nitratis (B. P) 5j, 
Vaseline or Prepared Lard 5vij. 
Used in the name cases as 14. 

16. Iodoform : 

Iodoform may be used either in substance or as an ointment 
made with Vaseline. 

Iodoform gr. x to gr. xzx. 
Vaseline 5j« 
In either case, it is essential that the finest powder should be 
used in order to avoid mechanical irritation. 

Sulphate op Zinc: 

17. Sulphate of Zinc gr. j or ij, 
Water or Rose Water Jj. 

Chlobidb op Zino: 

18. Chloride of Zinc gr. y. 
Water 5j» 

If there is a deposit, add of Dilute Hydro- 
chloric Acid, just enough to make a 
clear solution. 

18a. Chloride of Zinc Paste {Caustic) : . 

(1) Chloride of Zinc 1, 
Wheat Flour 2, 3, or 4, 

Water, enough to make a thick paste (St 
Thomas's Hospital). 

(2) Allow solid Chloride of Zinc to deliquesce, 

add a little glycerine, and make into a 
paste with powdered Sanguinaria. The 
glycerine prevents hardening on keeping 
(St Thomas's Hospital). 

« 

* The ointment known as " Singleton's Golden Eye Ointment" 
appears to contain the crystalline red oxide in fine powder as 
its active ingredient. A sample kindly analysed for me by Mr 
S. Plowman, contained 70 grains of the oxide to thA o^aASi^^x 
nearly 9 grainjs in a drachm. 
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(3) Chloride of Zinc 480 grains (8). 
Wheat Flour 180 grains (3). 

Water, or Liquor Opii Sedativus 5^3* (8) 
(Middlesex and Moorfields Ophthalmic 
Hoi^pitals). 

(4) Chloride of Zinc 1, 

Freshly-humed Plaster of Paris 2, made 
into a paste with a few* drops of water. 
(Druitt*s * Vade Mecum/ 9th Ed.) 

(5) Chloride of Zinc 1, 
Oxide of Zinc 1, 
Wheat Flour 2, 

Water enough to make a stiff paste, which 

is made into cauistic points. (Squire, 

13th Ed.) 

It would seem from the above that the exact composition of 

the paste is not of much importance. It would be desirable 

to have the point settled. 

Alvjc: 

19. Alum gr. iv to gr. x, 
Water 3j. 

The above lotions are in common use in the milder forms of 
acute and chronic ophthalmia. The Chloride of Zinc occssionally 
irritates ; it is specially used in purulent and severe catarrhal 
ophthalmia instead of the weak Nitrate of Silver lotions. Tiie 
stronger Alum lotion is often used in the same cases. The 
Alum and Sulphate of Zinc lotions may be used unsparingly to 
the conjunctiva; the Chloride, even in severe cases, not more 
than six times a day. 

Carbonate op Soda: 

20. Carbonate of Soda gr. x, 

Water 5j. 
Used for softening the crusts in severe ophthalmia tarsi. A 
small quantity of the lotion, diluted with its own bulk of hot 
water, to-be used for soaking the edges of the eyelids for ten 
or fifteen minutes night and morning. 

Tab and Soda: 

21. Carbonate of Soda 5i88, 

Liquor Carbonis Detergens 5j to 588, 
Water to Oj. 
Used in the same cases as the last. 

BoBAx: 

22. Biborate of Soda gr. x to xx. 

Water ^, 

Used in the same cases as the last. 
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Quinine Lotion: 

23. Sulphate of Quinine gr. iij. 

Acid. Sulph. dil. (B. P.), just enough to dis- 
solve. 
Water ^j. 
Used in diphtheritic ophthalmia. 

BoBAOio Acid Lotion : 

24. Boracic Acid 4, 

Water 100 by weight. 

Used as an antiseptic before and after operations on the eye- 
ball, and in the treatment of suppurating ulcers of the cornea. 

Boracic Acid in very fine powder may be used for dusting on 
to the cornea in cases of severe suppurating ulcer ; it causes 
scarcely any pain and may be applied as often as three times a 
day (p. 102). The crystals are difficult to powder finely, but an 
almost impalpable amorphous powder, obtained by preventing 
regular crystallization, can be had. 

Mr Martindale has made for me some soluble styles con- 
taining about 60 per cent, of boracic acid for use in cases of 
lacrimal obstruction with much secretion of mucus (p. 73). 

Casbolic Aoid Lotion : 

25. Absolute Phenol 5, 
Water by weight 100. 

Used in purulent ophthalmia. It is important to use abso- 
lutely pure carbolic acid for the conjunctiva. Severe irritation 
often follows if any other varieties are employed. 

Mydbiatics and Miotics: 

26. (1) Strong Atropine Drops : 

Liquor Atropise Sulphatis (B. P.), 

(Sulphate of Atropia gr. iv, 

Distilled water ^). 
Used in all cases where the rapid and full local action of the 
drug is required. Atropine (a single drop, of 2 grains to 5j> or 
about *5 per cent.) begins to dilate the pupil in about fifteen 
minutes, and to paralyse the accommodation a few minutes 
later ; it produces full dilatation of the pupil (9 mm.) in 30 to 40 
minutes, and full paralysis of accommodation in about 2 hours. 
Both remain at their height for 24 hours, and the effect does 
not pass off entirely till from 3 to 7 days, the accommodation 
recovering rather sooner than the pupil. If stronger solutions 
be used several times, the action continues longer. Atropine 
is absorbed into the aqueous humour and act« Vc^^V^ m^\\. ^^ 
iris. The effects o£ Atropine are oiA^ "vcr^ V^TK^Twici ^^«t- 
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come by Eaerine. Atropine slightly lowers the tension of the 
healthy eye, but usually increases the tension in glaucoma. 

27. (2) Weah Atropine Drops : 

Sulphate of Atropia gr. i to f\f. 

Distilled water Jj- 
Used when, for optical purposes, it is desired to keep the pupil 
dilated for a long time, as in immature nuclear cataract. A 
single drop about three times a week will generally suffice. 

Solutions of Sulphate of Atropine keep for an indefinite time; 
the flocculent sediment which often forms does not impair their 
efficiency. The addition of 1 part of carbolic acid to 1000 of 
the solution is said to prevent "atropine irritation/' — The 
Liquor Atropise (B. P.), w)iich contains rectified spirit, is irri- 
tating to the eye and should not be used. The mydriatics may 
also be used in the form of ointment with vaseline, and a 
smaller percentage of the drug is then necessary. 

28. Daturine : 

Sulphate of Daturia gr. iv. 
Distilled Water Jj. 
Used as a mydriatic in cases where Atropine causes conjunc- 
tival irritation. 

29. J)uhoisine : • 

Sulphate of Duboisia gr. j, 
^ Distilled Water 5j. 

A new mydriatic, acting more quickly and powerfully, and 
passing off in a shorter time, than atropine. Is tolerated in 
cases where Atropine causes conjunctivitis. To be used with 
caution, as well-marked toxic symptoms are sometimes cansed. 

Duboisine begins to act on the pupil and accommodation in 
less than 10 minutes, produces full mydriasis in less than 20 
minutes, and complete cycloplegia in about 1 hour. The 
maximum effect does not last quite so long ao, and the eifect 
passes off completely rather sooner than, that of Atropine. 
Duboisine seldom breaks down iritic adhesions which have 
already resisted Atropine. Its chief use seems to be for cases 
in which Atropine causes irritation. 

80. ffomatropine : 

Hydrobromi^te of Homatropine gr, iv. 

Distilled Water ^j. 
A new mydriatic, acting rather more quickly and passing off 
much sooner than Atropine; very convenient, therefore, for 
dihitiDg the pupil for ophthalmoscopic examination. 
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Homatropine begins to act on the pupil and accommodation 
in from 5 to 10 minotes ; the greatest dilatation of pupil 
(nsnally, however, rather less than that obtained by Atropine) 
is reached in about 35 minutes, and complete or nearly com- 
plete cycloplefna in nn hour or rather less (with a solution of 
jrr. iv to ^). The full effect is only maintained, however for an 
hour, more or less, and both pupil and accommodation usually 
recover completely in 24 hours or less. 

81. Sterine (the Alkaloid of Calabar Bean) : 

Sulphate of Eseria gr. iv. 
Distilled Water 5j. 
Used in mydriasis and paralysis of the accommodation 
whether paused by Atropine or by nerve lesions, in some forma 
of corneal ulcer, and in acute glaucoma. 

82. A weaker solution (gr. j to ^j) is often better borne. 

Eserine begins to contract the pupil and cause spasm of the 
accommodation in about 5 minutes; its maximum effect is reached 
in 15 to 30 minutes. Its effect on the accommodation lasts only 
an hour or two, but the pupil does not completely recover for 
many hours, sometimes 2 or 3 days. After several weeks' use 
the effects last longer, but never so long as those of Atropine. 
A very weak solution acts more on the pupil, than on the accom- 
modation. Eserine causes pain in the eye and head, arterial 
ciliary congestion, and twitching of the orbicularis ; the pam, 
sometimes severe, seldom lasts long. Eserine slightly increases 
the tension of the healthy eye, but often lessens the tension in 
primary glaucoma. 

All the mydriatics and miotics may be obtained in the form 
of small gelatine discs of known strength (made by Savory and 
Moore), which are sometimes more convenient than the solu- 
tions. Of the mydriatics, Homatropine and Duboisine are 
much the most expensive. Eserine sulphate is also expensive. 

83. Belladonna Fomentation : 

Extract of Belladonna 5j to 5ij, 
Water Oj. 
Warmed in a cup or small basin and used as a hot fomenta- 
tion in suppurating and serpiginous ulcers of cornea. 

84. Pilocarpine for Subcutaneous Injection : 

Hydrochlorflte of Pilocarpine gr. v, 

Distilled Water 5j. 
Dose, miij) gradually increased, to be injected daily or less 
often. 
Used JD cases of retinal detachmeutt OclotoXi^v^aa «cv^x^<acw5»^. 
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35. Pilocarpine Drops gr. iv to 5j. 

Pilocarpine is a miotic like Eserine, but its action is much 
weaker. 

36. Stbyohvia /or Suhcutaneous Injection : 

Liquor Strychnia (B. P.) gr. iv to 5j. 
Dose, 2 minims (-^ grain), gradually increased, for subcu- 
taneous injection. To be injected once a day. 

37. ** Jequirity " seeds, obtained from a leguminous 
plant, are used in South America for the cure of granular lids 
(p. 88). They can now be readily obtained either whole or in 
moderately fine powder. The infusion is made as follows :— 
The broken seeds, freed from shell, are infused for 2 hours in 
cold water in the proportion of 1 to 50 (Hbout 9 grains to the 
ounce); the softened seeds are then further powdered and 
soaked in the same water for 24 hours longer and filtered. 
Probably a shorter soaking will suffice if they can be ground to 
very fine powder before being wetted. 

38. BANDAeBS for the eyes may be of thin flannel or soft 
calico. A linen or knitted cotton bandage, about ten inches 
long, with four tails of tape, or a loop of tape embracing the 
back of the head (Liebreich's bandage), is very convenient after 
the more serious operations. An ordinary narrow flannel 
bandage is better when much pressure is wanted, or if the 
patient be unruly. 

y When absolute exclusion of light is desired, it is best to use a 
bandage made of a double fold of some thin black material. 

Fine old linen is better than lint for laying next the skin in 
dressings after operations. 

39. Shades may be bought at the opticians' and 
chemists' ; or may be made of thin cardboard covered with 
some dark material, or of stout dark blue paper, like that used 
for making grocers' sugar bags. Shades of black plaited 
straw are also very light and convenient. 

Shades, to be effectual, should extend to the temple on each 
side, so as to exclude all side light. 

40. Pbotectiyb Glasses. 

« 

Various patterns of glasses are made for the purpose of pro- 
tecting the eyes from wind, dust, and bright light. The glasses 
are either flat, or hollow like a watch glass, and are coloured 
in various shades of blue or smoke tint. The most effectual 
are the ones known as " goggles ; " in these the space between 
the glass and the edge of the orbit is filled by a carefully 
ftti'ng framework oi ftae Vvk^ ^xsac^ «t>5^3w^ ^a^-^^li^ which 
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side-wind and light are excluded. A small air-pad of thin 
india-rubber tubing makes the frame fit still more closely. 

Other forms, known as " horseshoe ** or " D," and ** domed " 
or "hollow/' glasses are also in common use. 

41. Test Types. 

Snellen's types for testing both near and distant vision 
under an angle of 5 minutes can be obtained, in several 
languages, in the form of a small book, from Williams and 
Norgate, 14, Henrietta Street, Covent Gkirden. 

The types which I generally use for testing near vision are 
those used at the Moorfields Hospital, where they may be 
obtained. They can also be bought, conveniently mounted, of 
Millikin and Co., Instrument Makers, Albert Embankment, 
S.E. These types nearly resemble those of Jaeger, and, though 
less correct theoretically than the corresponding types of 
Snellen's scale, are more convenient in practice for testing the 
reading power. There are several other sets of test-types 
which it is unnecessary here to particularise. 

A convenient set of tests, small enough to be carried in the 
pocket, has been arranged for me by Mr Hawksley, 300, Oxford 
Street. It consists of types for near and distant vision, a 
pupilometer for measuring the pupil, a set of coloured stuffs 
for colour blindness, and a small series of lenses for testing 
refraction. This case is intended chiefly for ward work ai;id 
general medical cases. It may be also bought without the 
lenses. 

42. Ophthalmoscopes : 

It is impossible to say that any ophthalmoscope is the best. 
When expense is not a great object it is always better to have 
one of the so-called ** refraction ophthalmoscopes." In these a 
number of small lenses are placed in a disc behind the mirror, 
the disc being made to revolve by the pressure of the finger 
against its edge so as to bring the lenses one after another 
opposite the sight-hole. The use of the lenses is explained at 
p. 51. For medical ophthalmoscopy it is not essential to have 
so many lenses ; about four concave and two convex will enable 
an erect image to be easily obtained in most cases ; Liebreich's 
" small ** ophthalmoscope and Oldham's ophthalmoscope are 
both very convenient forms for such use, and cost less than 
half as much as the refraction instruments. Every ophthal- 
moscope case should contain two large '* objective " lenses for 
the indirect examination, focal illumination, and magnifying • 
one may be of 2^ the other 3| focus. For the det«Q,^v:^\L v^*l 
incipient opacities ia the lens, and fox dix«e\i ei^-e^mm^XAsvi ^r^i^- 
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oat atropine a plane mirror is very nseful in addition to the 
ordinary concave one. It gives a weaker illumination. 

Of the refraction ophthalmoscopes there are now a great 
many patterns differing in the number and size of the lenses, 
the size of the mirror and lens-bearing disc, and other details. 
Usually the disc contains 20 to 24 lenses, and one empty 
circle. In the simpler forms about half the lenses are + and 
half - . But in others the number of powers is immensely in- 
creased by combining lenses of different strengths, e.g, the 
disc may contain 24 + lenses, whilst a single movable — lens, 
rather stronger than the highest + is placed behind the 
disc over the sight-hole; by using it alone and placing it in 
succession over the various + lenses, a series of 25 — powers, 
or 49 in all, will be obtained. In order to avoid the error 
caused by looking obliquely through a lens, some of the more 
elaborate instruments {e.g, Loring's, Couper's, Purves's as modi- 
fied by Lang and others) are so arranged that the mirror can 
be sufficiently inclined to receive the light, whilst the lens- 
bearing disc remains at right angles to the observer's line of 
sight. Generally speaking the English and American in- 
struments are much better made than the French. Of the 
simpler forms the one introduced by Dr Gowers, and made for 
two guineas by Coxeter, of Grafton Street, W.C., is in my 
experience (with one or two minor alterations) very convenient 
and efficient. Of the more expensive forms several very good 
ones, derived from an early model by Mr Laidlaw Purves, one 
made by Mr W. Ferrier, 56, Beresford Street, Walworth, S.E. 
The latest form of this instrument, made by Mr Ferrier, for 
myself, has 3 mirrors mounted on a rotating carriage like the 
"nose-piece" of a microscope; it is extremely convenient and 
accurate. For the application of the ** nose-piece ** principle to 
the ophthalmoscope we are indebted to Mr Lindsay Johnson. 
In a good refraction opthalmoscope the mirror should be thin 
and the sight-hole perforated ; the lens-disc thin and working 
as close to the back of the mirror as possible ; the lenses evenly 
mounted, centred truly, either thoroughly covered up or easily 
accessible for cleaning, and n6t less than 5 mm. in diameter. 

43. The " CLOCK-FACE " for testing astigmatism (p. 300) 
can be had from Carpenter and Westley, 2^ Regent Street, 
Waterloo Place, and from Pickard and Curry, 195, Great Port- 
land Street, W. 

44. The set of Coloubed Wools recommended by Prof. 
Holmgren, of Upsala, for testing colour blindness, can be 
obtained for about ^ve a.w^ft\TL^'tv<i^^^wft.'^»\iw€feUUnter den 
Linden 46, Berlin. A. \ea% ^etU^ %«8i\.\AwJA.\s^^vS«a!A.^»&. 
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Cnrry, 195^ Great Portland Street, W. Stilling's coloared 
letters, printed on a ground-work of the confusion colourSi 
may be obtained through Williams and Norgate. 

The coloured slips at the end of this Appendix show some of 
the commonest colours of various shades which are confused 
together by persons whose perception of red and green is defec- 
tive or wanting. Most of the colours here given were carefully 
chosen for me, from various pattern books, by a colour-blind 
medical man, though in some few instances I have not been able 
to get from the paper makers precise duplicates of the tints 
which he chose. 

On the Jirst pa^e. No. 1 (pale green) is likely to be confused 
with such buffs and pinks as Nos. 2, 3, and 4 ; or No. 5 may be 
confused with a chocolate nearly like No. 6. 

On the second page, the test colour. No. 7 (rose), will be 
confused, in well*marked cases, with one or both of the next 
two Nos., and by complete red-green-blind persons with grey 
and green of corresponding depth. The grey and green (Nos. 
10 and 11), though very likely to be confused together, are too 
light to be mistaken for No. 7 ; no pure grey paper of sufficient 
depth could be found in the trade. 

On the third page the test colour is a bright red (12). This, 
in well-marked cases, will be confused with some two or three 
of the others, e,g, with the lighter brown and green (13 and 
16), or with the darker shades (14, 15, 17) ; but it will seldom 
be confused with all. 

To detect low degrees of colour defect a much larger seriefi> 
especially of the weak colours, more or less like Nos. 1 to 6, and 
Nos. 10 and 11, is required. 

The manner in which a colour-blind person behaves will often 
excite suspicion of his defect. He will perhaps take two skeins 
of wool represented by Nos. 1 and 3, place them side by side to 
see whether or not they are alike, and finally decide that they 
are not quite of the same colour, though " rather alike." In 
such cases, and again in others where the patient perhaps does 
not understand what is wanted, we may often make the 
diagnosis certain in the following manner : — taking two colours^ 
say Nos. 5 and 6, over which the patient is stumbling, or on 
which he cannot express himself, to them add a third (e, g. 16) 
of the same colour as one of them, but of markedly different 
shade. Now ask him which pair is more alike, Nos. 5 and 6 or 
Nos. 5 and 16 ; if he says Nos. 6 and 6 he is of course colour- 
blind, and is judging by the shade, i, e. the amount of white, 
not by the colour. The same may be tried with Nos. 1, 3, and 
16, with Nos. 12, 14, and 17, Nos. 10, 11, and 5, &c. 

It must be understood that the coloar« \i«t« ^vn«^ v&^\sv«^^ 
jllustrationa taken from one part\c\i\ttt CAa« \ M ^i»^^ %»sssa \«sS^ 
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coloan (Nm. 1, 7, and 12) be used it will be foand thai different 
oolour-blind penoni by no means always cboose exactly 
tbe same confaHOu colours; and hence to make this test 
tolerably certain it is necessary to have a large series of tints 
and shades, and these can most easily be obtained in Berlin 
wools. 

A special arrangement of the wools enabling a qaick, ac- 
curate, and uniform record of colour perception to be made has 
been designed by Dr Wm. Thomson, of Philadelphia (' Trans. 
Amer. Ophth. Soc.,' 1880, p. 142). 

Of the many other tests for colour-blindness the following 
may be mentioned : — 

Stilling's tables, consisting of coloured letters or patterns 
printed on a groundwork of one of the ^* confusion colours." 
They are preferred by some to Holmg^n's wools. 

Donders determines tbe colour-sense (or colour defect) quan- 
titatively, by means of a light of known intensity, which passes 
through apertures filled by differently coloured glasses ; these 
are recognised at a specified distance if the colour-sense is 
normal. 

Bull (of Christiania) has introduced a quantitative test, 
based upon the smallest amount of colour which, mixed with 
grey, can be recognised by the normal eye (to he obtained from 
Triibner and Co.) Bows of coloured spots, those in each row 
containing a different quantity of grey, are painted in oil colours 
on a black back-ground. The normal eye will distinguish the 
colours even in the greyest row ; the colour-blind will, accord- 
ing to the degree of defect, confuse complimentary colours in 
some, or all of the rows. 1 find Bull's tables very useful but 
like all painted and lithographed surfaces they refiect too much 
light, and thus, unless held exactly in the right position, they 
shine and their colour is altered. Unless very carefully used 
they are, 1 think, less trustworthy than a good set of wools. 
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Aberrations, 1 
Abrasion of cornea, 141 
Abscess of cornea, 96 

episcleral, 126 

lacrimal gland, 266 

sac, 71, 73 

— orbital, 264 
Abscission, 337 
Accommodation, errors, 272 

— examination, 33 

— in myopia, 275 

— influence of age, 303 
refraction, 304 

— paralysis, 317, 363 

— relative, 34 
Accommodative asthenopia, 224, 

288 
Acnteness of sight, 81 
Advancement of muscle, opera- 
tion, 355 
Albinism, 180 
Albuminuric retinitis, 368 
Alcohol, amblyopia, 366 
Amaurosis, 217 
Amblyopia, 217 

— alcohol, 366 

— central, 220 

— diabetic, 369 

» from defective retinal im- 
ages, 218 

— — suppression, 217 

— hysterical, 223 

— potatorum, 366 

— quinine, 367 

— tobacco, 366 

Ametropia (any permanent error 
in refraction of the eye), 
272 



Ansemia, pemicioiu, eye dis- 
eases, 369 

Anesthesia of retina, 224 

Anisometropia, 803 

Anterior chamber, foreign body, 
339 

paracentesis, 839 

Anterior focus of eye, 13 

— polar cataract, 152 

— staphyloma, 128 
Apparent size of objects, 84 
Arcus senilis, 112 

— inflammatory, 112 
Arlt's operation, 324 
Arterial pulsation, 238 
Artificial eye, 337 

— pupil, 342 

Asthenopia {wedknett of eyee ; 
any condition in which the 
eyes cannot he used for 
long together), 

— accommodative, 224, 288 

— muscular, 224, 275 
Astigmatism, 295 

— clock-face for, 300 

— irregular, 297 

— methods of testing, 800^ 

8Q2 

— regular, 297 

— traumatic, 141 

— visual acnteness, 802 
Atrophy of choroid in myopia, 

277 

— optic {see also Neuritis), 210 

after embolism, 215 

clinical aspects of, 213 

consecutive, 207, ^LL 
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Atrophy, optic, pottpapillitic, 
207, 211 

— — primary, 213 

— — prognosis in, 214 
progressive, 213 

— — pnpils in, 213 
sight in, 213 

in hydrocephalus, 377 

Atropine, action on healthy eye, 
28, 29, 389 

— eif acts on tension, 390 

— irritation, 82 
»- in cataract, 159 

— — corneal ulcers, 99, 103 

— — glaucoma, 247 

— — iritis, 121 
Axial myopia, 273 
Axis, optic of eye, 22 

— principal of a lens, 4 
— '• secondary of a lens, 4 

— visual of eye, 13, 22 

Bandages, 891 

— after cataract operations, 355 
excision of e^e, 337 

^~ in iritis, 123 
ophthalmia, 79 

— — ulcers of cornea, 101 
Basedow's disease, 382 

" Black eye,*' 263 

Blennorrhoea of conjunctiva, 
74 

Blepharitis, 61 

Blepharoplasty, 327 

Blepharospasm, 92 

Blindness of one eye, undis- 
covered, 219 

Blood-vessels of choroid, 167 

eye, external, 24 

retina, 181 

Blows on the eye, 139 

Bone in eye, 20 

Bony tumour of lid, 257 

Brain (see Cerehral). 

Buller's shield, 76 

Buphthalmos, 111 
BaruB of eje, 14Z 



Burow's operation, 324 

Canaliculus, diseases of, 69 
Canthoplasty, 328 
Cataract, 148 

— atropine in, 159 

— concussion, 157 

— congenita], 157 

— cortical, 149 

— diabetic, 369 

— diagnosis, 152 

— dotted cortical, 150 

— discission, 356 

— extraction, 349 

after operations, 356 

— — history, 354 

— glasses, 164 

— hard, 149 

— in myopia, 159 

— lamellar, 150 

— mature, 153 

— mixed, 149 

— Morgagnian, 158 

— nuclear, 149 

— operations, 160, 349 

— over-ripe, 158, 160 

— primary, 152 

— polar, anterior, 152 
posterior, 152, 199 

— prognosis, 158 

— pyramidal, 150 

— secondary, 152 

— sight after removal, 163 

— soft, 149 

— solution, 356 

— suction, 358 

— symptoms, 152 

— traumatic, 157 

— treatment, 159 

— zonular (see Lamellar), 1 
Catarrhal ophthalmia, 78 
Caustics, injuries by, 142 
Cellulitis of orbit, 264, 383 
Central choroiditis, 176 

— nervous system eye diset 

375 

— scotoma, 220, 369 
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Centre of rotation of eye, 13 
Cerebral tumour, neuritis in, 
209, 375 

— syphilis, neuritis in, 210, 376 
Cerebritis, neuritis in, 377 
Cerebro- spinal meningitis, eye 

diseases, 365 
Chalazion, 64 

Chancre on eyelids, 67, 359 
Chemosis, 75 
Cherry* red spot, 196 
Chloride of zinc paste, 395 
Cholesterine in vitreous, 233 
Choroid, appearances in disease, 

168 

— atrophy of, 168 

— colloid of, 173 

— coloboma of, 179 

— congestion of, 179 
-^ diseases of, 166 

— healthy, 167 

— hffimorrhages in, 280 

— myopic changes, 176 

— rupture, 172 
— '^rcoma, 259 

— tubercle, 172, 178, 870 
Choroidal atrophy in myopia, 

177 

— exudation, 178 

— disease with cataract, 178 

— haemorrhages, 172, 173, 280 

results, 178 

Choroiditic atrophy of disc, 175, 

188 
Choroiditis, central senile, 177 

— disseminata, 174 

— hsemorrhagic, 179 

— in hydrocephalus, 377 

— senile, 177 

— syphilitica, 172 
Chronic conjunctivitis, 89 
Ciliary body, sarcoma of, 259 

— congestion, 24, 115 

— muscle, paralysis of, 139, 317 

— region, diseases of, 125 
Circum-corneal zone, 24 

Clear 8ight> optical cpnditionB^ll 



Coldiniritis, 123, 124 
Coloboma of choroid (congenital 

clefi in choroid), 179 
• iris (cleft in iris, con^en- 

Hal or the result of iridec' 

tomy)f 124 
Colour blindness, 228 

— in atrophy, 218 

— tests, 394 

Colour perception, testing, 85 
Colours, fields of vision for, 230 
" Commotio retina" 141 
Congenital absence of iris, 124 

— cataract, 157 

— coloboma, 124, 179 

— dermoid cysts, 270 
tumour, 256 

— fibro-fatty growths, 256 

— irideremia, 124 

— ptosis, 68 
Congestion choroidal, 179 

— ciliary, 24, 92, 114 

— circum-corneal, 24 

— conjunctival, 26 

— episcleral, 27 

— in iritis, 114 

— of retina, 183 

— of optic disc, 181, 204 

— varieties of, 27 
Conical cornea, 104, 341 
Conjunctiva, diseases, 74 
Conjunctivitis (#«e Ophthalmia). 
Contagion, conjunctival, 74 
Convergent squint (see strabis- 
mus) 

Convulsions and lamella cata- 
ract, 380 
Coredialysis, 139 
Cornea, abrasion, 141 

— abscess, 96 

— conical, 104, 341 

— diseases, 90 

— focal length, 13 

— foreign body, 338 

— inspection, 322 

— lead deposit, 113 
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Cornea, steaminess, 90 

— transverse calcareous film, 

111 

— ulceration, 91, 92 

— — atropine in, 92, 102 

eserine in, 102 

fomentation, 101 

paracentesis, 101 

phlyctenular, 94, 95 

recurrent, 95 

section for, 101 

serpiginous, 101 

seton for, 100 

suppurating, 101 

treatment, 98 

Crescents in astigmatism, 177 

— myopia, 176, 277 
Crystalline lens, spherical aber- 
ration of, 5, 14 

— focal length of, 13 
Cup physiological, 46 

— in Glaucoma, 238, 241 
Cutaneous horn, 65 
Cyclitis. 129 

— traumatic, 129 

— suppurative, 131 

— syphilitic, 360 
Cyclo-iritis (see Sclero-) 

— keratitis (see Sclero-) 
Cycloplegia (paralysis of ciliary 

muscle), 317, 363 

— diphtheritic, 363 
Cysticercus, 374 

— Cellulos8B, 234 

Cystic tumours in lids and orbit, 

268, 270 
Cysts of conjunctiva, 256, 257 

— of iris, 262 

Dacryo-cystitis, chronic (inflam' 
mation of lacrymal sac), 

71 
Dacryo-liths, 70 
Dacryops, 270 
" Dangerous zone," 132 
Daturin, 82 
Da/ bUndness, 227 



Decentred lens, 10 

Delirium after eye operations, 

355 
Dermoid cysts of eyebrow, 270 

— tumour of eyeball, 256 
Detachment of retina, 139 

in myopia, 280 

Diabetes, eye diseases, 368 
Diabetic amblyopia, 369 

— cataract, 368 

— retinitis, 369 
Dioptre, 15 

— Dioptric system of spectacle 

lenses, 15 
Diphtheria, eye disease, 362 
Diptheritic paralysis of accom- 
modation, 363 
recti muscles, 363 

— ophthalmia, 363 
Diplopia (see also strabismus 

and paralysis), 22, 307 

— binocular, 22 

— crossed, 309 

— homonymous, 290, 309 

— uniocular, 22 4|| 
Direct examination, 40, 49 
Discission of cataract, 356 
Dislocation of lens, 139, 165 
Disseminated choroiditis, 174 

— sclerosis, eye diseases, 378, 

380 
Distichiasis, 87 
Double sight, 22 
Duboisin, 82 

Ecchymosis in catarrhal oph- 
thalmia, 79 

— of eyelids, 263 
Echinococcus, 374 
Ectropium, operations, 826 
Eczema, marginal, 62 
Embolism of eye in pysBmiai 

365 

— central artery, 195 
Emmetropia, 272 
Emphysema of o^bit, 263 
Endemic nyctalopia, 226 
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oa in eye, 374 
pion, organic, 87, 323 
ismodic, 322 
orations for, 322, 323 
athas, 68 
;ion, 63, 321 
ora, 69 
.eritis, 125 

elioma of conjunctiva, 257 
[>elas of face, blindness 
rom, 383 

ie,action on healthy eye,391 
extraction of cataract, 353 
glaucoma, 248 
mydriasis, 390 
ulceration of cornea, 102 
ion of upper lid, 321 
ination, focal, 37 
blood-vessels of eye, 24 
colour perception, 35, 229 
cornea, 19 
eye, external, 19 
field of vision, 29 
mobility of eye, 20 
papils, 28 

refraction of eye, 51, 272 
tension, 19 
hthalmoscopic, 39 
direct, 40, 49 
indirect, 39, 43 
ion of eye, 336 

— rules for, 144, 254, 261 

— in sympathetic disease, 
33, 136 

sion of pupil, 117 

ithalniic goitre, 382 

OSes, ivory, of orbit, 267 

ction of cataract (see 

)ataract), 356 

isease in relation to general 

iseases, 359 

jrotrusion of, 266 

racting surfaces, 12 

Is, diseases, 61 

tunds, 265 

i nerve, paralysis, 382 

e image/' 23, 308 



" Far point," 33 
Feigned blindness, 29, 80, 213 
Field of vision, 29, 30, 213, 238 
Fifth nerve paralysis, 382 
Filtration scar, 250 
Flap extraction, 353 
Flittering scotoma, 874 
Focal illumination, 87 

— interval, 276 

Focus, anterior of eye, 13 

— conjugate of a lens, 6 

— principal of a lens, 5 

— virtual of a lens, 6 
Foreign body in eye, 144 

orbit, 266 

on cornea, 141 

Fdrster's operation, 161 
Fourth nerve paralysis, 313, 317 
Fovea centralis, 48, 182 
Fracture of orbit, 263 
Frontal sinus, distension of, 266 
Functional diseases, 217 
Fundus of eye, examination, 43 

definition, 41 

Fungus in canaliculus, 70 
Fusion power of ocular muscles, 

11 

Gelatinous exudation in an- 
terior chamber, 116 

General diseases causing eye 
disease, 359 

General paralysis of insane, eye 
diseases, 378 

Giddiness from ocular paralysis, 
315 

Glasses, protective, 392 

— (see Spectacles). 
Glaucoma, 236 

— absolute, 240 

— acute, 239 

— after extraction of cataract, 

253 

— atropine in, 252 

— causes, 240, 247 

— chtonic, *LVl 

— coTuea m, W"V 
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Glaucoma, cupping, 238, 241 

— eserinein, 248 

— fdlminans, 240 

— hsBmorrhagie, 254 

— « inflammatory/* 238 

— malignnm, 253 

— mechanism of, 245 

— neuralgia preceding, 375 

— operations, 248, 343 

— premonitory stage, 237 

— primary, 236 

— prognosis, 251 

— remittent, 239 

— secondary, 253 

to anterior synechise, 253 

cataract extraction, 

253 
— dislocation of lens, 253 

— — — posterior synechiae, 119, 

129 

— sympathetic iritis, 134 

tumour, 258, 260 

— second operation, 252 

— simplex, 238 

— suhacute, 238 

— theory of iridectomy, 250 

— treatment, 248 

— vitreous humour in, 244 
Glioma of retina, 258 
Goitre, exophthalmic, 382 
Gonorrhoea! ophthalmia, 382 
Gout, eye diseases, 373 

— cyclitis, 130, 373 

— iritis, 120, 372 
Grafting, 328 
Granulfur lids, 82 

— ophthalmia, 82 

results of, 86 

Granuloma of iris, 262 
Graves's disease (see Goitre). 
Gummatous sclerotitis, 127 

— tarsitis, 255 
Gunshot injuries, 143, 265 

Haemorrhage, after extraction, 

162 
— conjunctival, 79 



Hsemorrhage, choroidal, 169, 
173, 179, 280 

— in iritis, 115 

— -» renal retinitis, 193 

— into anterior chamber, 115, 

139 

— — optic nerve, 197 

— vitreous, 140, 234 

— intraocular, 139 

— orbital, 263 

— retinal, 187, 369 
in blood diseases, 369 

— secondary, after iridectomy, 

347 

— glaucoma, 254 

— retinitis, 373 
Hard cataract, 149 

Heart disease, eye diseases, 369 
Hemeralopia (day hlindnett), 

227 
Hemianopia, 222 
Hemiopia, 222 
Hereditary amblyopia, 221 

— disease of retina, 198 

— syphilis, eye diseases, 361 

— gout, eye diseases, 373 
Herpes of conjunctiva, 80 
cornea, 93 

— Zoster, eye diseases, 381 
Homonymous diplopia (see Di- 
plopia). 

HyaUtis (inflamnuUion of mtre- 
ous) (see Vitreous). 

Hydatid of orbit, 268 

Hydrocephalus, optic atrophy, 
eye diseases, 377 

Hydrophthalmos, 111 

Hypersesthesia of retina, 224 

Hypermetropia, 285 

— acquired, 287 

— haze of disc, 184 

— tests for, 293 
Hyphsema (blood in lower pari 

of anterior chamber), 115 
Hypopyon (pus in lower part 
of anterior chooser), 97, 
115 
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jron, ulcer, corneal section, 



ical amanrosis, 223 

QdnesB, 226 

;hic phthisis bolbi, 131 

I formed by lenses, 7 

nal, influence of lenses on, 

\ 

it examination, 39, 43 

!S of eyeball, 138 

jrbit, 263 

3iency muscular, 276 

3ular tumours, 258 

norrhage {tee Hsemorr- 

rm in purulent ophthal- 

ia,77 

;omy, 344 

;ortion of image after, 14 

dtiug glaucoma in other 

'e, 247 

:ataract extraction, 350 

corneal opacity, 1!42 

— ulcer, 101 

glaucoma, 248, 343 

iritis, 123 

3mia, congenital, 124 

choroiditis, 129 

plastic, 121 

clitis, 131 

traumatic, 131 

esis, 343 

legia (paralysis of iris), 

17 

ex, 317 

omy, 344 

olour, 27 

;ts, 262 

eases, 114 

thelial tumour, 262 

muloma, 262 

erations, 342 « 

ralysis, 317 

emulous, 139 

berde, 261 

mours, 261 



Iritis, 114 

— after extraction, 163 

— atropine, 121 

— chronic, 120 

— cold in, 124 

— gelatinous exudation, 116 

— glaucoma secondary to, 119, 

129 

— gonorrboBO-rheumatic, 372 

— gouty, 120, 372 

— heat in, 122 

— heredito-gouty, 120, 373 

— in corned ulcer, 96, 121 
interstitial keratitis, 105 

— iridectomy, 123 

— leeches in, 122 

— with nodules, 116, 120 

— paracentesis, 122 

— plastic, 120, 134 

— pupil in, 116 

— recurrent, 120 

— results, 118 

— rheumatic, 120, 371 

— serous, 117 

— suppurative, 115, 131, 162 

— sympathetic, 134 

— syphilitic, 120 

— traumatic, 121 

— treatment, 121 
Iritomy, 344 
Ischoemia rctinss, 198 
Ivory exostosis, 267 

Jequirity in trachoma, 88 

Keratitis, diffuse, 1061 

— interstitial, 105, 362 
iritis in, 105, 108 

— marginal, 93, 95, 106 

— parenchymatous, 105 

— punctata, 110, 129, 134 

— secondary forms, 110 

— strumous, 93, 106 

— syphilitic, 105, 362 
Eeratoscopy, 56 
Kidney ^i^AeiBA^, «^^ ^^%'^<«»^« 

I 36% 
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Kopiopia hytterica, 224 

Lacrimal apparatus, dueases, 69 

— canaliculi „ 70 

— gland „ 266 
abscess, 265 

— obstruction, 69, 70, 71 

— pnnctum, alterations, 69 

— sac, diseases, 70 
abscess, 71, 329 

— stricture, 72, 330 
Lacrimation, 69 
Lamellar cataract, 150, 155 

treatment, 164 

and convulsions, 380 

Lamina cribrosa, 46 

Lateral sclerosis, eye diseases, 

378 
Lead-opacity of cornea, 113 

— poisoning, eye diseases, 366 
Lebrun's extraction, 352 
Leeches in iritis, 122 

purulent ophthalmia, 77 

Lens, axes of, 4 

— concave, 16 

— crystalline, changes pre - 

ceding cataract, 150 

— — dislocation, 165, 253 

examination, 38 

myopia due to changes 

in, 285 
senile changes, 148 

— decentred, 9 

— definition, 3 

— foci of, 5, 6 

— images formed by, 6 

— refraction by, 4 

— refractive power of, 8 

— signs for convex and con- 

cave, 16 

— spherical aberration, 5 
Lenses, numeration of, 14 

— table of spectacle, in dioptres 

and inches, 17 
Leucocythaemia, eye diseases, 
S69 

Lemcomsk, 91 



Lice on eyelashes, 66 
Light, efiect of intense, 201 
LimeburUj 142 
Linear extraction, 350 
Lippitudo, 62 

Locomotor ataxy, cycloplegia, 
378 

— diplopia, 378 

— iridoplegia, 378 

— optic atrophy, 210, 212, 377 
Lupus, 67 

— conjunctival, 255 
Lymphatic cyst of conjunctiva, 

256 

' Macula lutea, 48 
Magnet for removal of piece of 

iron, 145 
Malarial fever, eye diseases, 364 
Malignant tumours {see Tu- 
mours). 
Malingering, 11, 228 
Marginal keratitis, 93, 95, 106 
Measles, eye- diseases, 364 
Megalopsia, 227 
Megrim, eye-symptoms, 374 
Meibomian concretions, 65 

— cyst, 64, 321 
Membranous ophthalmia, 80, 

363 
Meningitis, epidemic cerebro- 
spinal, 365 

— eye diseases, 365, 376 

— ocular paralysis, 317 

— optic neuritis, 376 

— recovery with optic atrophy, 

377 

— syphilitic, 376 

— tubercular, 371, 376 
Mercurial teeth, 381 
Micrococcus of trachoma, 85 
Micropsia, 227 

Miosis {persistent contracti(m 
of pupil) , 382 

— paralytic, 316, 382 * 

— in spinal disease, 379 
^ Miotics, action, 389 
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Mobility of eye, examination, 

20 

in myopia, 21 

Mollnscum conta^iosnm, 65 
Moon-blindness, 226 
Morgagnian cataract, 1S8 
Mucocele, 71 

Muco-pnrnlent ophthalmia, 78 
MuscsB volitantes, 227 
Muscular asthenopia, 224, 275 
Mydriasis (jpersistent dilatation 

of pupil) paralytic, 315, 

316 

— traumatic, 140 
Mydriatics, action, 389 
Myopia, 273 

— accommodation in, 275 

— axial, 273 

— causes, 281 

— choroidal changes, 176, 377 

— complications, 276 

— crescent, 277 

— from conical cornea, 285 
incipient cataract, 285 

— of curvature, 2i85 

— spectacles in, 282 

— strabismus in, 275, 311 
.— tests for, 276 

— traumatic, 141 

— treatment, 282 

NsBvus of lids and conjunctiva, 

270 
Nasal duct, diseases of, 70 

probing, 330 

" Near-point," 33 

Nebula, 91 

Nerve-fibres, optic, opaque, 183 

Nerve, facial, paralysis, 69, 382 

— fifth, paralysis, 382 

— fourth, paralysis, 313, 317 

— optic, infiammation {tee 

Neuritis) 

atrophy {see Atrophy) 

— «8ixth, paralysis, 312, 317 
-!^ sympathetic, paralysis, 382 
-T- thirds paraJysiB, 314 



Neuralgia, eye symptoms, 375 

— preceding glaucoma, 375 

— — neuritis, 375 
Neuritis, optic, appearances, 

204 

descending, 202, 203 

in cerebral tumour, 376 

^ cerebritis, 377 

lead-poisoning, 366 

meningitis, 376 

"T" syphilitic brain dis- 
eases, 376 

pathology, 203 

retro-bulbar, 210, 219 

Neuro-retinitis, 208 
Neurotomy, optico-ciliary, 838 
Night-blindness, 198 

— functional, 226 

Nitrate of silver in corneal ulcer, 
99 

ophthalmia, 77, 78 

staining conjunctiva, 113 

Nodal point of eye, 12 
Nyctalopia {mffht-bUndness) 198 

— endemic, 226 
Nystagmus, 319 

— in disseminated sclerosis, 880 

— miner's, 319 

Objects, apparent size of, 34 
Oblique illumination, 37 
Occlusion of pupil, 118 
Ocular paralysis {see Paralysis) 
Onyx, 98 

Opaque optic nerve-fibres, 183 
Operations, 321 

— for abscess of orbit, 264 

abscission of eye, 387 

artificial pupil, 842 

canthoplasty, 828 

cataract, 349 

after operations, 356 

causes of failure, 162 

extraction, 349 

needle, 356 

solution^ S56 
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Operation for distended frontal 

sinus, 266 
-^ — division of canthns, 828 

— — ectropion, 326 

entropion org^anic, 323 

— — — spasmodic, 322 

— — epilation, 321 

eyersion of eyelid, 321 

— — excision of eye, 386 

•— — foreign body on cornea, 
388 

— — inspection of cornea in 

photophobia, 92, 322 

— — iridectomy, 342 

— — iridodesis, 343 

— — iridotomy, 344 

lacrimal abscess, 71 » 329 

— stricture, 330 

— - — Meibomian cyst, 321 

paracentesis of anterior 

chamber, 339 
«— — peritomy, 328 
ptosis, 328 

— — sclerotomy, 347 

slitting canaliculns, 329 

— — strabismus, 381 
•— — trichiasis, 823 
readjustment, 885 

— lacrimal, 329 
•— on cornea, 338 

eyelids, 321 

iris, 342 

Ophthalmia, 74 

— after exanthema, 79 

— catarrhal, 78 

— chronic, 89 

— croupous, 80 

— diphtheritic, 80, 363 

— follicular, 83 

— from atropine, 82 
cold, 80 

— — eserine, 82 

— .^ irritants, 80 

— g^norrhcsal, 74 

— granular, 82 

— > impetiginous, 80 
•~- in eczema^ 80 



Ophthalmia in erysipelas, 80 
herpes zoster, 80, 881 

— membranous, 80, 363 

— muco-purulent, 78 
— - ne<matorum, 74 

— phlyctenular, 80, 93 

— purulent, 74 

— pustular, 93 

— rheumatic, 80, 371 

— sympathetic, 131 

— tarsi, 61 

Ophthalmitis, sympathetic, 131 
Ophthalmoplegia externa^ 316, 

379 

— interna^ 817 
Ophthalmoscopes, 393 
Ophthalmoscopic examination, 

39 

direct method, 40, 49 

in myopia, 49 

— — indirect method, 39, 43 
Optic disc, atrophy, 210, 377 
congestion, 184 

— — healthy, 45 

— nerve, £seases of, 202 

{see also Neuritis and 

Atrophy). 
from syphilis, 210, 

361 
pathological changes, 202 

— - — sclerosis, 212 

tumours, 261, 266 

Optical outlines, 1 
Optico-ciliary neurotomy, 838 
Orbicularis, spasm, 92 

— paralysis, 69, 382 
Orbit, abscess of, 264 

— cellulitis of, 264 

— diseases of, 263 

— emphysema of, 263 

— foreign body in, 265 
-*. tumours, 266 

— wounds of, 265 
Oscillation of pupil, 29 

^^.TOLTia (extensive superficial 
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PannuB, phlycteiinlar» 95 

— trachomatous, 87 
PanophthalmitiB, 181 

— purulent. 181, 162 

— pysBmic, 865 

-^ sympathetic, 181 

— traumatic, 144 

Papillitis (inflammation of optic 
disc) {see Neuritis). 

PapiUo-retinitis, 192, 208 

Paracentesis of anterior cham- 
ber, 102, 839 

«- for corneal ulcer, 101, 102 

glaucoma, 849 

iritis, 122 

Parallactic movement, 190 

Paralysis, associated, 879 

^ centra], 875 

^ diphtheritic, 863 

— in spinal disease, 878 

— ocular, 807 

— of cervical sympathetic nerve, 

816 

— — ciliary muscle, 139, 817f 

868 
external ocular muscles, 

311 
rectus (6th N.)> 812 

— — - facial nerve, eye disease, 

882 

— — fifth nerve, eye disease, 

882 
— > — internal ocular muscles, 

139, 316 

iris, 189, 316 

superior oblique (4th N.), 

818, 317 
third nerve, 314 

— peripheral, 380 

— syphilitic, 360, 862, 880 
Paralytic miosis, 816 

— mydriasis, 816 
Pediculus pubis, 66 
Perforating conjunctival ulcer, 

95 
Perimeter, 32 
Periostitis of orbit, 264 



Peritomy, 88, 328 
Phlyctenular affections, 79, 98 

— pannus, 95 
Photophobia, 92, 100 
Phthisis bnlbi, idiopathic, 131 
Physiological cup, 46 
Pigment in retina, 198, 200 

— on choroid, 166, 169, 200 
Pilocarpine for detached retina, 

190 
Pinguecula, 265 
Polyopia uniocularis, 153 
Polypus, lacrimal, 71 
Posterior nodal point, 12 

— polar cataract, 155 

— staphvloma, 277 

— synechia, 114 

total, 117 

Preliminary iridectomy, 342, 

351 
Presbyopia, 803 

— in myopia, 804 

— table, 306 

Primary optic atrophy, 213, 877 
Prism, action of, 9, 35 

— uses of, 9 

Prismatic spectacles, 285 
Probing nasal duct, 330 
Projection, 8 
Prolapse of iris, 168 
in cataract extraction, 

168, 854 
in sclerotomy, 249, 

348 
Progressive optic atrophy, 218, 

377 
Proptosis, 28, 24, 266 

— in orbital disease, 267 
Protective glasses, 892 
Pseudo-glioma, 259, 365 
Pterygium, 255 

Ptosis (falling of upper lid) 
congenital, 68 

— from granular lids, 88 

— operations, 828 

— paralytic, 814 
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PaUatioD, retinal, in aortic dis- 
ease, 369 
Pulsating tumour of orbit, 267 
Pupil {see also Iris, Synechia) 
— actions, in health, 28 
— • contraction from congestion. 



'^ examination, 28 

— exclusion, 117 

— influence on sight, 14 

— in diphtheritic cycloplegia, 

363 

optic atrophy, 210, 213 

iritis, 116 

neuritis, 210 

spinal ^sease, 378 

— occlusion, 118 

— total posterior synechia, 117, 

253 

— why black, 39 

Pupillary membrane, remains 

of, 124 
Pupilloscopy, 55 
Purpura, eye disease, 365 
Pustular ophthalmia, 93 
Pyemia, eye disease, 365 

^Quinine amblyopia, 367 

— lotion in diphtheritic oph- 

thalmia, 82 

** Bainbows " in glaucoma, 237 
Readjustment of ocular mus- 
cles, 335 
Recurrent vascular ulcer, 94 
Reflex iridoplegia, 378 
Refraction, 1 

— by a prism, 2 

— determination by ophthal- 

moscope, 51 

— — retinoscopy, 55 

— errors, 272 
^ of light, 1 

the eye, 12 

Kefractiye index, 1 

iSelapsing fever, e^e d\«eaftei^ 

864 



Relative accommodation, 34 
Renal disease, eye diseases, 192, 

368 
Retina, ansBsthesia, 224 

— appearances in disease, 183 
health, 47, 181 

— atrophy, 188 

— blood-vessels, 48, 181 

— concussion, 141 

— congestion, 183 

— detachment, 139, 188 

— diseases, 181 

— functional diseases, 226 

— glioma, 268 

— hypersesthesia, 224 

— pigmentation, 198, 200 

— tubercle, 181 

— white patches, 185, 198 
Retinal embolism, 195, 370 

— hsBmorrhage, 186, 370 
in blood diseases, 864, 

369 

— image, 12, 13, 14 
in myopia, 13 

influence of lenses on size, 

13 

— thrombosis, 195, 370 
Retinitis, albuminuric, 185, 192, 

368 

— apoplectica, 195 

— diffused, 185 

— hflemorrhagic, 195, 373 

— from anemia, 369 
lead, 366 

leucocythsomia, 369 

— • — malarial disease, 366 

— pigmentosa, 198 

— renal (see Albuminuric). 

— syphiHtic, 191, 360 

— with choroiditis, 191, 200 

optic neuritis, 192, 208 

Rheumatism, eye diseases, 371 

Ring-scotoma, 192 

Ripening cataract, operstioD, 

161 
'Swodftiit ulcer, 66 
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Bnpture of choroid, 139 
eyeball, 138 

Saemiscli's operation, 101 
Sago-grain granulations, 83 
Salmon patch, 106 
Sarcoma of choroid, 259 

— — ciliary body, 259 
iris, 262 

— — sclerotic, 257 
Scalds of eye, 152 

Scarlet fever, eye disease, 79, 362 
Scarring of conjunctiva, 87 
Scleral ring, 45 
Scleritis, 125 
Sclero-iritis, 127 

— keratitis, 127 
Sclerosis of optic nerves, 212 
Sclerotic, rupture, 138 
Sclerotic • choroiditis posterior, 

177 
Sclerotitis, 125 
Sclerotomy, 249, 847 
Scotoma (an area of defect or 

blindness in the visual field), 

220 

— central, 220 

— flittering, 374 
Scrofulous eye-diseases, 371 

— sclerotitis, 127, 374 
Scurvy, eye disease, 365 
Secondary cataract, 152 

— glaucoma, 119 

— keratitis, 110 

— operations for cataract, 866 

— squint, 21 

Senile changes in accommoda- 
tion, 304 

choroid, 177 

lens, 148 

— failure of vision, 31 
Septicemia, eye diseases, 365 
Serous iritis, 117 
Serpiginous ulcer, 96 
Setons in ulcers of cornea, 100 

syphilitic keratitis, 108 

Shades, 100^ 892 



Short sight, 278 
Sight, acuteness, 32 

testing, 32 

-— after cataract operations, 
164 

— field, 29 

for colours, 31 

— in optic atrophy, 213 
neuritis, 207 

— optical conditions of clear, 14 
Silver staining of conjunctiva, 

113 
Sloughing of cornea, 76 
Sm^pox, eye disease, 362 
Snow-blindness, 226 
Soft cataract, 150 
Solution of cataract, 356 
Sparkling synchysis, 233 
Spasm of accommodation, 275 
Spectacles in astigmatism, 300 

— — hypermetropia, 291 

myopia, 282 

presbyopia, 305 

> unequal eyes, 303 

— prismatic, 225, 285 

— lenses, table of, 17 

Spinal cord disease, eye diseases^ 

377 
Spongy exudation in iritis, 116 
Spring catarrh, 95 
Squint (see Strabismus). 
Staphyloma (a bulging of the 

sclerotic or cornea). 

— anterior, 128 

— posterior, 176, 277 
Stilliddium lacrimarum, 69 
Stomatitic teeth, 381 
Strabismus, alternating, 21, 

290 

— apparent, 22 (footnote) 

— causes, 310 

— concomitant, 290 

— convergent, 21, 289 

— definition and varieties, 21 

— divergent, 21 

— examination, 21 
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Strabismus in myopia, 275, 
311 

— paralytic, 311 

— periodic, 290 

— primary, 21, 315 

— secondary, 22, 315 

— spontaneoos disappearance 

of, 291 
Stmmous eye diseases, 373 

— ophthalmia, 93 
Stye, 63 

Suction of cataract, 358 
Suppression of image, 217 
Suppuration after extraction, 

162 
Sycosis tarsi, 61 
Sympathetic inflammation, 131 

— irritation, 131 

— nerve, paralysis, 382 

— ophthalmitis, 131 
Symblepharon, 142 
Synchysis, sparkling, 233 
Syndectomy, 88 

Synechia (adhesion of iris), 

anterior, 144 
causing glaucoma, 253 

— posterior, 115, 129 
Syphilis, acquired, choroiditis, 

360 

eye diseases, 359 

iritis, 359 

keratitis, 360 

ocular paralysis, 318 

retinitis, 191, 360 

brain disease, 209, 210, 

361 

— inherited, choroiditis, 361 

eye diseases, 361 

iritis, 361 

keratitis, 105, 362 

— — ocular paralysis, 362 
retinitis, 361 

— orbital disease, 269 

— sclerotitis, 127 

— tarsitis, 255 

— ulcers of eyelids, 67 
Syplulitic teeth, 383 



Tarsitis, syphilitic, 255, 360 
Teeth in lamellar cataract, 380 

— syphilitic, 109, 383 
Tenotomy, 331 

Tension of the eyeball, exami 
nation, 19 

diminished, 131 

increased, 246 

— — in glaucoma, 238, 240 

246 

iritis, 116, 129 

paralysis of fiftl 

nerve, 247 

variation, 20 

Test types, 32, 33, 392 
Third nerve paralysis, 314 
Thrombosis of retinal artery 

196 

vein, 195 

Tinea tarsi, 61 

Tobacco amblyopia, 221, 366 

Total posterior synechia, 117 

119 
Toxic amblyopia, 367 
Trachoma, 82 
Traumatic astigmatism, 141 

— cataracit, 144 

— cycloplegia, 139 

— irido-cyclitis, 121, 131 

— irido-plegia, 139 

— iritis, 121 

— myopia, 141 

— panophthalmitis, 121 

— ptosis, 263 
Trichiasis, 88, 323 
Tubercle of choroid, 261 

iris, 261 

Tuberculosis, eye diseases, 370 
Tumours, intraocular, 258 

— of eye, 255 
eyelids, 255 

— — front of eyeball, 255 

— — orbit, 263 
Typhus, eye disease, 362 

\ Ulcers of cornea {see Cornea). 
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Ulcers of lids, lupas, 255 

rodent, 66 

Undiscovered blindness of one 

eye, 219 
Unequal refraction of the two 

eyes, 803 
Ursomic amaurosis, 362 

Vena vorticostB, 167 
Virtual image, size, 7 
Vision (see Sight). 

— field (see Field and Sight). 
Visual angle, 12 

—- axis, 13, 307 
Vitreous humour, cholesterin, 
233 

— diseases of, 231 

— dust-like opacities, 175 

— examination, 49, 232 

— hemorrhage, 234 
-^ — traumatic, 138 

— in choroiditis, 175, 235 
Vitreous humour in glaucoma, 

235, 244 



Vitreous humour in irido-cycli- 

tis, 129, 235 
^ — myopia, 234 
retinitis, 235 

— opacities, 231 

Warts, 65 

— conjunctival, 255 
Watered-silk appearance of re- 
tina, 182 

Watery eye, 69 
Waxy ^sc, 175, 199 
Whooping cough, eye diseases, 

361 
Woolly disc, 207 
Wounds of eyeball, 143 

eyelids, 265 

orbit, 265 

Xanthelasma palpebrarum, 65 

Yellow spot, 48 

Zonular cataract^ 150^ 164, 380 
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Plates. Boyea 4to, 12s. 

ODLEE. — An Atlas of Human Anatomy: 

illustrating most' of the ordinary Dissections and many not usnally 
practised by the Student. By Biokicak J. Godlbb, M.S., F.B.C.S.« 
Assistant-Suif^eon to Univorsity Collie Hospital, and Senior 
Demonstrator of Anatomy in Univenity College. With 48 Imp. 4to 
Coloured Plates, containing 112 Figures, and a Volume of Explanatory 
Text, i¥ith many Engravmgs. 8vo, £4 148. 6d. 

EATH, — Practical Anatomy: a Manual of 

Dissections. By Christophbb Heath, F.B.C.8., Holme Plrofessor of 
Clinical Surgery in University Cell^pe and Surgeon to the Hospital. 
Fifth Edition. With 24 Coloured Plates and 269 Engravings Crown 
8vo, 15b. 



11, NEW BURLINGTON STREET. 



J. 8c A. ChurchilVs Medical Class Books, 



ANATOMY — (xmtinued. 
HOLDEN, — A Manual of the Dissection of the 

Hmnan Body. ByLuTHSB Holdbh, F.B.C.S., Consoltixigr-Sii^reon to 
St. BariholomeVB Hospital. Fonrth Edition. Revised by the Author 
and John Lakotok, F.B.C.S., Surgeon and Lecturer on Anatomy 
at St Bartholomew's Hospital. With Engrayings. Svo, 168. 
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MORRIS.— TYi^ Anatomy of the Joints of Man. 

By Hbitbt Mobbis, M.A., F.B.C.S., Surgeon to, and Lecturer on Ana- 
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BENTLET.—A Manual of Botany. By Robert 

Bkntlet, F.L.S., M.R.C.S., Professor of Botany in King's College 
and to the Pharmaceutical Society. With 1185 Engravings. Fourth 
Edition. Crown Svo, 15s. 
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BBOWN— Practical Chemistry : Analytical 

Tables and Exercises for Students. By J. Cahpbkll Brown, D.Sc. 
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use in the Laboratories of Schools and Colleges, and by B^finners. 
By Fbamk Clowbs, D.Sc., Professor of Chemistry in University College, 
Nottingham. Third Edition. With 47 Engravings. Post 8to, 7s. 6d. 

FOWNJES,— Manual of Chemistry.— /S^ee WATTS. 

LUFF.— An Introduction to the Study of Che- 
mistry. Specially designed for Medical and Pharmaceutical Students. 
By A. P. Luff, F.I.C., F.C.S., Lecturer on Chemistry in the Central 
, School of Chemistry and Iliarmacy. Crown 8vo, 2s. 6d. 

TIDY. — A Handbook of Modern Chemistry, 

Inorganic and Organic. By C. Mbymott Tidt, M.B., Professor of 
Chemistry and Medical Juiispmdenoe at the London Hospital. 8vo, 16b. 

VAGHER. — A Primer of Chemistry, including 

Analysis. By Arthub Vaoheb. 18mo, Is. 

VALENTIN— Introduction to Inorganic Chem- 
istry. By William G. Valbhtik, F.C.S. Third Edition. With 82 
Engravings, 8vo, 68. 6d. 

By the same A uihor. 

Chemical Tables for the Lecture-room and 

Laboratory. In Five large Sheets, 5s. 6d. 



11. NEW BURLINaTOS ^TKa^T 



J. §* A. ChurchilVs Medical Class Books. 

CHEMISTBY — continued. 
VALENTIN AND HODGKINSON,—A Course of 

Qualitative Chemical AnalysiB. By W. G Valbntin, F.C.S. Fifth 
Edition by W. E. Hodqkikson, Ph.D. (Wilraburg), DemonBtrator 
of Practical ChemiBtry in the Science Training Schools. With 
Engravings. 8vo, 78. 6d. 

WATTS.— Physical and Inorganic Chemistry. 

By Hkney Watts, B.A., P.E.S. (being Vol. I. of the Thirteenth Edition 
of Fownes' Manual of Chemistry). With 164 Engravings, and Coloured 
Plate of Spectra. Crown 8vo, 8s. 6d. 

By ihe same A uthor. 

Chemistry of Carbon - Compounds, or 

Organic Chemistry (being Vol. n. of the Twelfth Edition of 
Fownes' Manual of Chemistry) . With Engravings. Crown 8vo, 10s. 



CniLDBEN, DISEASES OF. 
DAY. — A Treatise on the Diseases of Children. 

For Practitioners and Students. By Williah H. Day, M.D., Physidaa 
to the Samaritan Hospital for Women and Children. Crown 8vo, 
12s. 6d. 

ELLIS. — A Practical Manual of the Diseases 

of Children. By Edwabd Ellis, M.D., late Senior Physician to the 
Victoria Hospitol for Sick Children. With a Formulary. Fourth 
Edition. Crown 8vo, 10s. 

SMITH. — Q\imc2\ Studies of Disease in 

Children. By Eustagb Sicth, M.D., F.B.C.P., Physician to H.M. the 
Eing of the Belgians, and to the East London Hospital for Children. 
Second Edition. PostSvo. [In preparation. 

By the same A uthor. 

On the Wasting Diseases of Infants and 

Children. Third Edition. Post 8vo, 8s. 6d. 

STEINER— Compendium of Children's Dis- 
eases*, a Handbook for Practitioners and Students. By Johakk 
Stkiner, M.D. Translated by Lawson Tait, F.B.C.S., Surgeon to the 
Birmingham Hospital for Women, &c. 8vo, 128. 6d. 



11, NEW BURLmOtTO^ STREET, 



«/". ^ A. ChurchilVs Medical Class Books. 



DENTISTBY. 
SEWILL,—ThQ Student's Guide to Dental 

Anatomy and Surgery. By Henby E. Siwill, M.B.O.S., L.D.S., late 
Dental Surgeon to the West London Hospital. Second Edition. 
With 78 Engrayings. Fcap. Svo, 66. 6d. 

STOCKEN.—^l^m^nts of Dental Materia Medica 

and Therapeutics, withPharmaoopoeia. By Jakes Stocken, L.D.S.B.C.S., 
late Lecturer on Dental Materia Medica and Therapeutics and Dental 
Surgeon to the National Dental Hospital, assisted by Thomas Oaddbs, 
L.D.S. Eng. and Edin. Third Edition. Fcap. 8vo, 7s. 6d. 

TAFT.—A Practical Treatise on Operative 

Dentistry. By Joxathan Taft, D.D.S., Professor of Operatiye Surgery 
in the Ohio College of Dental Surgery. Third Edition. With 184 
Engravings. 8vo, 18s. 

TOMES ((7. ^.).— Manual of Dental Anatomy, 

Human and Comparatiye. By Charles S. Tomes, M.A., F.B.& 
Second Edition. With 191 Engravings. Crown 8y6, 128. 6d. 

TOMES (J, and 0. ^.).— A Manual of Dental 

Surgery. By John Tomes, M.B.C.S.f F.B.S., and Charles S. Tomes, 
M.A., M.B.C.S., F.B.S. ; Lecturer on Anatomy and Physiology at tiie 
Dental Hospital of London. Second Edition. With 262 Engrayings. 
Fcap. 8yo, 14s. 



EAB, DISEASES OF. 

BUBNETT—ThG Ear: its Anatomy, Physio- 
logy, and Diseases. A Practical Treatise for the Use of Medical 
Students and Practitioners. By Charles H. Burkstt, M.D., Aural 
Suif^eon to the Presbyterian Hospital, Philadelphia. With 87 Engray- 
ings. 8yo, 18s. 

DALBY. — On Diseases and Injuries of the Ear. 

By WiLLLiiM B. Dalby, F.B.C.S., Aural Surgeon to, ,and Lecturer on 
Aural Surgery at, St. George's Hospital. Second Edition, "^^th 
Engravings. Fcap. Bvo, ««. <Sd. 



11, NEW BUELINaT015 OT1^E.E.T 

6 



J. 4r ^« ChurchiWs Medical Class Books. 
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M.D., F.R.S., Professor of Military Hygiene in the Army Medical 
School. With 9 Fla^ and 108 Engravings. 8vo, 18b. 

WILSON.--A Handbook of Hygiene and Sani- 
tary Science. By Geobob Wilson, M.A., M.D., Medical Officer of 
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MEDICINE. 
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8vo, lOs. 6d. 
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HALL, — Synopsis of the Diseases of the Larynx, 
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Havilland Hall, M.D.. F.B.C.P., Assistant-Physician to the West- 
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SAN80M. — Manual of the Physical Diagnosis 
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Physioian to the London Hospital. Third Edition. With 47 Woodcuts. 
Fcap. 8vo, 7s. 6d. 

WARNER— Students Guide to Medical Case- 
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Practical Guide for the Use of Students. By Sakuel Wbst, M.D. , 
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the Chest, &c. With 42 Engravings. Fcap. 8vo, 5s. 
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WHITTAKER—StuA^nts' Primer on the Urine. 

By J. Travis Whittakbb, M.D., Clinical Demonstrator at the Boyal 
Infirmary, Glasgow. With Illustrations, and 16 Plates etched on 
Copper. Post 8vo, 48. 6d. 



MIDWIFERY. 
BARNES. — Lrectures on Obstetric Operations, 

including the Treatment of HsBmonfaage, and forming a Guide to the 
Bfanagement of Difficult Labour. ByBoBBBT Babnbs, M.D., F.B.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, Ac., at, St. 
Geoige's Hospital. Third Edition. With 124 Engravings. 8vo, 18b. 

CLAT.—TYiQ Complete Handbook of Obstetric 

Bui^ery ; or, Short Rules of Pttuxtice in evwy Emergency, from the 
Simplest to the most formidable Oi>erations connected with the Science 
of Obstetricy. By Chablbs Clay, M.D., late Senior Surgeon to, and 
Lecturer on Midwifery at, St. Mary's Hospital, Manchester. Third 
Edition. With 91 Engravings. Fcap. 8vo, 6s. 6d. 

EAMSBOTHAM.— The Principles and Practice 

of Obstetric Medicine and Surgery. By Fbancis H. Bamsbothah, M.D., 
formerly Obstetric Physician to the London Hospital. Fifth Edition. 
With 120 Plates, forming one thick handsome volume. 8vo, 82s. 

EETNOLDS.— Notts on Midwifery: specially 

designed to assist the Student in preparing for Examination. By J. J« 
Beynolds, L.B.C.P., M.B.G.S. Fcap. 8vo, 4s. 

ROBERTS,— TYit Student's Guide to the Practice 

of Midwifery. By D. Lloyd Robkbts, M.D., F.R.C.P., Physician to 
St. Mary's Hospital, Manchester. Third Edition. With Engravings. 
Fcap. 8vo. [In the Press. 

8CHR0EDER,—A Manual of Midwifery ; includ- 

ing the Pathology of Pregnancy and the Puerperal State. By S[abl 
Sghboedeb, M.D., Professor of Midwifery in the University of Erlangen. 
Translated by Ghables H. Cabtxb, M.D. With Engravings. 8to, 
12s. 6d. 
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TULlBWIFEBY—continued. 
SWATNK-- Obstetric Aphorisms for the Use of 

students commencing Midwifery Practice. By Josrph G. BwATVSy 
M.D., Lecturer on Midwifery at the Bristol School of Medicine. Seventh 
Edition. With Engravings. Fcap. 8vo, Ss. 6d. 



MICROSCOPY. 

CARPENTER— The Microscope and its Revela- 
tions. By William B. Caspxhteb, C.B., M.D., F.B.S. Sixth Edition. 
With 26 Plates, a Coloured Frontispiece, and more than 600 Engravings. 
Grown 8vo, 16s. 

MARSH. — Microscopical Section-Cutting : a 

Practical Guide to the Plreparation and Mounting of Sections for the 
Microscope, special prominence being given to the subject of Animal 
Sections. By Dr. Stlvbstxb Mabsh. Second Edition. With 17 
Engravings. Fcap. 8vo, Ss. 6d. 

MARTIN. — A Manual of Microscopic Mounting. 

By John H. Mabtin, Member of the Society of Public Analysts, fto. 
Second Edition. With several Plates and 144 Engravings. 8vo, 78. 6d. 



OPHTHALMOLOGY. 
DAOUENET.—A Manual of Ophthalmoscopy 

for the Use of Students. By Dr. Daoubitxt. Translated by C. S. 
jEAFFBBsoir, Surgeou to the Newoastle-on-Tyne Eye Infirmary. With 
Engravings. Fcap. 8vo, 6s. 

HIGGENS.— Hints on Ophthalmic Out-Patient 

Practice. By Chables Hioobms, F.B.C.S., Ophthalmic Burgeon to, 
and Lecturer on Ophthalmology at, Quy's Hospital. Second Edition. 
Fcap. 8vo, 8s. 

JONES. — A Manual of the Principles and 

Practice of Ophthalmio Medicine and Surgery. By T. Whabtov Jovh, 
F.B.C.8., F.B.S., late Ophthalmio Surgeon and Professor of Ophtfaalmo^ 
logy to Univentty College Hospital. Third Edition. With 9 Coloued 
Plates and 178 Engravings. Fcap. 8vo, ISs. 6d. 
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OPHTHALMOLOGY — continued, 
MACNAMAEA,—A Manual of the Diseases of 

the Eye. By Ghablbh Macnamaba, F.B.C.S., Surgeon to, and Lecturer 
on Surgery at, Westminster Hospital. Fourth Edition. With 4 Coloured 
Plates and 66 Engravings. Fcap. Svo, 10s. 6d. 

NJSTTLESHIR— The Student's Guide to Diseases 

of the Eye. By Eowabd Nbttleship, F.B.G.8., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Surgery at, St. Thomas's Hospital. 
Second Edition. With 137 Engrayings, and a Set of Coloured Papers 
illustrating Colour-blindness. Fcap. 8yo, 7s. 6d. 

WOLFE. — On Diseases and Injuries of the Eye : 

a Course of Systematic and Clinical Lectures to Students and Medical 
Practitioners. By J. B. Wolfe, M.D., F.B.C.S.E., Senior Surgeon to 
the Glasgow Ophthalmic Lustitution, Lecturer on Ophthalmic Medicine 
and Surgery in Anderson's College^ With 10 Coloured Plates, and 190 
Wood Engravings, 8vo. 



PATHOLOGY. 

JONES AND SIEVEKING.—A Manual of Patho- 

logical Anatomy. By C. Hakdfibld Jonbs, M.B., F.B.S., and Edward 
H. Sibvekino, M.D., F.B.C.P. Second Edition. Edited, with consider- 
able enlargement, by J. F. Patne, M.B., Assistant-Physician and 
Lecturer on General Patholi^y at St. Thomas's HospitaL With 195 
Engravings. Crown 8vo, 16». 

LANCEEEAUX.— AtlsiS of Pathological Ana- 
tomy. By Dr. Lakcbbeaux. Translated by W. S. Gbbbnfibld, M.D., 
Professor of Pathology in the University of Edinburgh. With 
70 Coloured Plates. Imperial 8vo, £6 6s. 

F/fiCffO TT. — Post-Mortem Examinations: a 

Description and Explanation of the Method of Performing them, 
with especial reference to Medioo-L^r&L Practice. By Professor 
BnDOLPH ViBOHOw, Berlin Charity Hospital. Translated by Dr. T. B. 
SmTH. Second Edition, with 4 Plates. Fcap. 8vo, Ss. 6d. 

WILKS AND JfOJTOiV;— Lectures on Pathologi- 
cal Anatomy. By Sahubl Wilks, M.D., F.B.8., Physician to, and late 
Lecturer on Medicine at, Guy's Hospital; and Waltbb Moxoir, M.D., 
P.B.C.P., Physician to, and Lecturer on the Practice of Medicine at, 
Gay's Hospital. Second EiQiUou. Witl^ 7 Steel Plates. 8vo, 18s. 



11, NEW BURLINaTO:^ OTB.1.^T 

12 



J, 4r -4- ChurchiWs Medical Class Books. 



PSYCHOLOGY. 

BUCKNILL AND TUKE,—A Manual of Psycho- 
logical Medicine : contaiiiing the Limaoy Lai?B, Noeology, JBAkAogf^ 
Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity, 
"With an Appendix of Cases. By John C. Bdcknill> M.D., F.B.B., 
and D. Hack Tukb, MJ>., F.B.C.P. Fourth Edition, irith 12 Plates 
(80 Figures). Svo, 26s. 

CLOUSTON. — Q\\mca\ Lectures on Mental 

Diseases. By Thomas S. Clouston, M.D., Lecturer on Mental Diseases 
in the Uniyersity of Edinhurgh. With Coloured Plates. Crown 8to. 
[Ntarly ready. 

PHYSIOLOGY. 

CARPENTER,— Pvincii^l^s of Human Physio- 
logy. By William B. Cabpenteb, C.B., M.D., F.B.8. Ninth Editkm. 
Edited by Henry Power, M.B., F.It.C.8. With 8 Steel Plates and 
377 Wood Engravings. Syo, Sis. 6d. 

DALTON. — A Treatise on Human Physiology : 

designed for the use of Students and Practitioners of Medidne. By 
John C. Dalton, M.D., Professor of Phjrsiology and Hygiene in the 
Coll^^e of Physicians and Surgeons, New York. Seventh Edition. With 
262 Engravings. Boyal 8vo, 20s. 

FREY,—ThQ Histology and Histo-Chemistry of 

Man. A Treatise on the Elements of Composition and Stmotore of the 
Human Body. By Heixbich Fbxt, Professor of Medidne in Zurich. 
Translated by Abthur E. Babkxb* Assistant-Surgeon to the Uni- 
versity College Hospital With 608 l^ogavings. 8vo, 21s. 

SANDERSON,— HBXiAhook for the Physiological 

Laboratory : containing an Exposition of the fundamental facts of the 
Sdence, with explidt Directions for their demonstration. By J. Bubdoh 
Sandersok, MD., F.B.S.; E. Klbin, M.D., F.B.S. ; Miohakl Fostbb, 
M.D., F.B.S. ; and T. Latxdbb Bbuntob, M.D., F.B.8. 2 Vols., with 
128 Plates. Bvo, 24s. 



SmtGEBY. 
BRYANT, — A Manual for the Practice of 

Surgery. By Thomas Bbtabt, F.B.C.S., Surgeon to, and Leotuier oa 
Surgery at, Guy's Hospital. Third Edition. With 872 Engravings 
(nearly all original, many being coloured) . 2 vols. Crown 8vo, 
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SmtGEBY — continued, 
BELLAMY.— The Student's Guide to Surgical 

Anatomy ; a Deecription of the more important Surgical B^oos of 
the Human Body, and an Zntrodnction to Operatiye Surgery. By 
Edward Bbllamy, F.B.C.S., and Member of the Board of Examiners ; 
Surgeon to, and Lecturer on Anatomy at, Charing Croes Hospital 
Second Edition. With 76 Engravings. Fcap. 8to, 7s. 

CLARK AND WAOSTAFFE. — Outlines of 

Surgery and Surgical Pathology. By F. Lb Gbos Clabk, F.B.C.S., 
F.B.S., Consulting Surgeon to St. Thomas's Hospital. Second 
Edition. Berised and expanded by the Author, assisted by W. W. 
Waobtaftb, F.B.C.S.y AsaJstant-Surgeon to St. Thomas's Hospital. 
8yo, 10b. 6d. 

DRUITT.— The Surgeon's Vade-Mecum ; a 

Manual of Modem Surgery. By Bobbbt Dbuitt, F.B.C.S. Eleventh 
Edition. With 868 Engravings. Fcap. 8vo, 148. 

FERGUSSON.—A System of Practical Surgery. 

By Sir William FsBonssoN, Bart., F.B.C.S., F.B.S., late Surgeon and 
Professor of Clinical Surgery to King's College Hospital. With 463 
Engravings. Fifth Edition. 8vo, 2l8. 

HEATH. — A Manual of Minor Surgery and 

Bandaging, for the use of House-Surgeons, Dressers, and Junior Practi- 
tioners. By Chbistophbb Hkath, F.B.C.S., Holme Professor of Clinical 
Surgery in University CoU^e and Surgeon to the Hospital. Seventh 
Edition. With 129 Engravings. Fcap. 8vo, 6s. 

By the same A uihor. 

A Course of Operative Surgery: with 

Twenty Plates drawn from Nature by M. L£viiLLfi, and Coloured 
by hand under his direction. Large 8vo, 40s. 

ALSO, 

The Student's Guide to Surgical Diag- 
nosis. Second Edition. Fcap. 8vo, 6s. 6d. 

MAUNDER— Opersitive Surgery. By Charles 

F. Maundbb, F.B.C.S., late Surgeon to, and IJecturer on Surgery at, 
the London Hospital. Second Edition. With 164 Engravings. Post 
8vo,eB, 
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SmiGEBY — continued. 
PIRRIK— The Principles and Practice of 

Surgery. By William Pibbik, F.R.S.E., late Professor of Surgery in 
the Uniyersity of Aberdeen. Third Edition. With 490 Engravings. 
870,288. 

SOUTH AM. — Regional Surgery : including Sur- 
gical Diagnosis. A Manna! for the use of Students. Fart I., the 
Head and Neck. By Fbbdxbiok A. Southah, M. A., M.B. Oxon, F.B.C.S.) 
Assistant-Surgeon to the Boyal Infirmary, and Assistant-Lecturer on 
Surgery in the Owen's Collie School of Medicine, Manchester. 
Grown Sro, 6s. 6d. 



TEBMINOLOGY. 
DUNQLISON, — Medical Lrexicon : a Dictionary 

of Medical Science, containing a concise Explanation of its 'vazioufl 
Subjects and Terms, with Accentuation, Etymology, Synonymes, fto. 
By EoBLEY DuNOLisoN, M.D. New Edition, thoroughly revised by 
BiOHABD J. DiTNOLiBON, M.D. Boyal 8vo, 28s. 

MAYNE. — A Medical Vocabulary: being an 

Explanation of all Terms and Fhrases used in the various Depart- 
ments of Medical Science and Practice, giving their Derivation, Meaningi 
Application, and Pronunciation. By Bobbbt G. Matnb, M.D., LL.D., 
and John Matnb, M.D., L.B.C.S.E. Fifth Edition. Fcap. 8vo, lOs. 6d. 



WOMEN, DISEASES OF. 
BARNES,— A Clinical History of the Medical 

and Surgical Diseases of Women. By Bobbbt Babnbs, M.D., F.B.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c., at, St. 
George's Hospital Second Edition. With 181 Engravings. SvoySSs. 

COCTi^rr.— Practical Treatise on Diseases of 

the Uterus, Ovaries, and Fbllopian Tubes. By Plrofessor Coubtt, 
Montpellier. Translated from the Third Edition by his Pupil, Aonbs 
M*Labbn, M.D., M.K.Q.C.P. With Ptefaoe by Dr. Matthbws 
Duncan. With 424 Engravings. 8vo, 24s. 

DUNCAN.— QMnicel Lectures on the Diseases 

of Women. By J. Matthbws Dttnoan, M.D., F.B.C.P., F.B.8.E., 
Obstetric Physician to St. Bartholomew's Hospital. Second Edition^ 
with Appendices. 8vo, 148. 
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WOMEN, DISEASES OF — corvtinued. 
EMMET, — The Principles and Practice of 

Qyniecology. By Thomas Addis Ehmbt, M.D., Burton to the 
Woman's Hospital of th« State of New York. With 180 Engravingai 
Boyal 8vo, 248. 

GALABIN,—The Student's Guide to the Dis- 
eases of Women. ByALFBSo L. Oalabih, M.D., F.R.C.P., Obstetric 
FhysiciaB and Joint Lecturer on Obstetrio Medicine at Guy's Hospital. 
Second Edition. With 70 Engravings. Fcap. 8to, 78. 6d. 

REYNOLD S,^Uotes on Diseases of AVomen. 

Specially designed to assist the Student in preparing for Examination. 
By J. J. BxTMOLDs, L.B.C.P., M.B.G.8. Second Edition. Fcap. 8vo, 

as.ed. 
SMITH, — Practical Gynaecology: a Handbook 

of the Diseases of Women. By Heywood Smith, M.D., Physician to 
the Hospital for Women and to the British Lying-in Hospital. With 
Engravings. Second Edition. Crown 8vo. {In preparation. 

WEST AND DUNCAN,— ILectures on the Dis- 
eases of Women. By Chablss West, M.D., F.B.C.P. Fourth 
Edition. Bevised and in part re-written by the Author, with numerous 
additions, by J. Matthews Dukgan, M.D., F.B.C.P., F.B.S.E., 
Obstetric Physician to St. i^artholomew's Hospital. 8vo, 16s. 



ZOOLOGY. 

CHAUVEAU AND FLEMING.— The Compara- 

tive Anatomy of the Domesticated Animals. By A. CHAUvKAUf 
Professor at the Lyons Veterinary School; and Gbobob Fleming, 
Veterinary Surgeon, Boyal Engineers. With 450 Engravings. 8vo, 
81s. 6d. 

HUXLEY. — Manual of the Anatomy of Inverte- 

brated Animals. By Thomas H. Huxlbt, LL.D., F.B.S. With 156 
Engravings. Post 8vo, 16s. 

By the same A uihor. 

Manual of the Anatomy of Vertebrated 

Animals. With 110 Engravings. Post 8vo, 12s. 

WILSON.— The Student's Guide to Zoology: 

a Manual of the Principles of Zoological Science. By Aimaxw Wilsok, 
Lecturer on Natural History, Edinburgh. With Engravings. Fcap. 
8vo, 68. 6d. 
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